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INTEODÜCTION. 


“ The  édifice  of  the  world  is  onlj  sustainod  bj  the  impulses  of  Imnger 
and  love.” — Schiller. 

In  that  great  drama  which  we  call  Nature,  eacli  animal 
plays  its  ©spécial  part,  and  He  wlio  lias  adjusted  and 
regulated  everything  in  its  due  order  and  proportion, 
watclies  with  as  mucli  care  over  tlie  préservation  of  the 
most  répulsive  insect,  as  over  tlie  young  brood  of  the 
most  brilliant  bird.  Each,  as  it  cornes  into  the  world, 
thoroughly  knows  its  part,  and  plays  it  the  hetter 
because  it  is  more  free  to  obey  the  dictâtes  of  its 
instinct.  There  présidés  over  tins  great  drama  of  life 
a law  as  harmonious  as  that  which  régulâtes  the  move- 
ments  of  the  heavenly  hodies  j and  if  death  carries  olï 
from  the  scene  every  hour  myriads  of  living  créatures, 
each  hour  life  causes  new  légions  to  rise  up  in  order 
to  replace  them.  It  is  a whirlwind  of  heing,  a chain 
without  end. 

This  is  now  more  fully  known  • whatever  the  animal 
may  be,  whether  that  which  occupies  the  highest  or  the 
lowest  place  in  the  scale  of  création,  it  consumes  water 
and  carbon,  and  albumen  sustains  its  vital  force. 
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Therefore,  the  Hand  which  has  brought  the  world 
out  of  chaos,  has  varied  the  nature  of  this  food  ; it  has 
proportioned  this  universal  nourishment  to  the  neces- 
sities  and  the  peculiar  organization  of  the  varions  species 
which  hâve  to  dérivé  from  it  the  power  of  motion  and 
the  continuance  of  their  lives. 

The  study  whose  aim  is  to  make  us  acquainted  with 
the  kind  of  food  adapted  to  each  animal  constitutes  an 
interesting  hranch  of  Natural  History.  The  bill  of  fare 
of  every  animal  is  written  beforehand  in  indelible  cha- 
racters  on  each  spécifie  type  ; and  these  characters  are 
less  difficult  for  the  naturalist  to  decipher  than  are 
palimpsests  for  the  archæologist. 

Under  the  form  of  bones  or  scales,  of  feathers  or 
shells,  they  show  themselves  in  the  digestive  organs.  It 
is  by  paying,  not  domiciliary,  but  stomachic  visits,  that 
we  must  be  initiated  into  the  details  of  this  domestic 
economy.  The  bill  of  fare  of  fossil  animais,  though 
written  in  characters  less  distinct  and  complété,  can 
still  be  very  frequently  read  in  the  substance  of  their 
coprolites.  We  do  not  despair  even  to  find  some  day 
the  fishes  and  the  crustaceans  which  were  chased  by  the 
plesiosaurs  and  the  ichthyosaurs,  and  to  discover  some 
parasitic  worms  which  had  entered  with  them  into  the 
convolutions  of  the  intestines  of  the  saurians. 

Naturalist  s hâve  not  always  studied  with  sujBÊcient 
care  the  correspondence  which  exists  between  the  animal 
and  its  food,  although  it  supplies  the  student  with  infor- 
mation of  a very  valuable  kind.  In  fact,  every  organized 
body,  whether  conferva  or  moss,  insect  or  mammal, 
becomes  the  prey  of  some  animal;  every  organic  sub- 
stance, saj)  or  blood,  horn  or  feather,  flesh  or  bone. 
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disappears  under  tlie  teetli  of  some  one  or  other  of  these  ; 
and  to  each  Idnd  of  dèhris  correspond  the  instruments 
suitable  for  its  assimilation.  Tliese  primary  relations 
between  living  beings  and  tlieir  alimentary  regimen  call 
forth  the  activity  of  every  species. 

We  find,  on  doser  examination,  more  than  one 
analogy  between  the  animal  world  and  human  society; 
and  without  much  careful  scrutiny,  we  may  say  that 
there  is  no  social  position  which  lias  not  (if  I may  dare 
to  use  the  expression)  its  counterpart  among  the  lower 
animais. 

The  greater  part  of  these  live  peaceably  on  the  fruit 
of  their  labour,  and  carry  on  a trade  by  which  they  gain 
their  livelihood  ; but  by  the  side  of  these  honest  workers 
we  find  also  some  misérable  wretches  who  cannot  do 
without  the  assistance  of  their  neighbours,  and  who 
establish  themselves,  some  as  parasites  in  their  organs, 
others  as  uninvited  guests,  by  the  side  of  the  booty  which 
they  hâve  gained. 

Some  years  ago,  one  of  our  learned  and  ingénions 
colleagues  at  the  üniversity  of  Utrecht,  Professor  Hart- 
ing,  wrote  a charming  book  on  the  industrÿ  of  animais, 
and  demonstrated  that  almost  every  trade  is  known  in 
the  animal  kingdom.  We  find  among  them  miners 
masons,  carpenters,  paper  manufacturers,  weavers,  and 
we  may  even  say  lace-makers,  ail  of  whom  work  first 
for  themselves,  and  afterwards  for  their  progeny.  Some 
dig  the  earth,  construct  and  support  vaults,  clear  away 
useless  earth,  and  consolidate  their  works,  like  miners  • 
others  build  buts  or  palaces  according  to  ail  the  rules  of 
architecture;  others  know  intuitively  ail  the  secrets  of 
the  manufacturers  of  paper,  cardboard,  woollen  stuffs  or 
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lace  ; and  their  productions  need  not  fear  comparison 
with  the  point-lace  of  Mechlin  or  of  Brussels.  Who  has 
not  admired  the  ingénions  construction  of  the  beehive 
or  of  the  ant-hill,  or  the  délicate  and  marvellous  struc- 
ture of  the  spider’s  web?  The  perfection  of  some  of 
these  Works  is  so  great  and  so  generally  appreciated, 
that  when  the  astronomer  requires  for  his  telescope  a 
slender  and  délicate  thread,  he  applies  to  a living  shop, 
to  a simple  spider.  When  the  naturalist  wishes  to  test 
the  comparative  excellence  of  his  microscope,  or  requires 
a micrometer  for  infinitely  little  objects,  he  consults,  not 
a millimétré,  divided  and  subdivided  into  a hundred  or 
a thousand  parts,  but  the  simple  carapace  of  a diatom, 
so  small  and  indistinct  that  it  is  necessary  to  place  a 
hundred  of  them  side  by  side  to  render  them  visible  to 
the  naked  eye  : and  still  more,  the  best  microscopes  do 
not  always  reveal  ail  the  delicacy  of  the  designs  which 
decorate  these  Lilliputian  frustules.  Mons.  H.  Ph.  Adan 
has  lately  shown,  with  an  artist’s  talent,  the  infinité 
beauties  which  the  microscope  reveals  in  this  invisible 
World. 

To  whom  do  the  manufacturer  s of  Verviers  or  of 
Lyons,  of  Ghent  or  of  Manchester,  apply  for  their  raw 
materials  ? Either  to  an  animal  or  a plant  ; and  even 
up  to  the  présent  time  we  hâve  had  sufficient  modesty 
not  to  hâve  sought  to  imitate  either  wool  or  cotton.  Yet 
these  animal  manufacturers  carry  on  their  operations 
every  day  under  our  eyes,  the  doors  wide  open  to  every- 
body,  and  none  of  them  is  as  yet  marked  with  the  trite 
expression,  “ No  admittance.” 

“ The  beau-ideal  which  we  place  before  us  in  the 
arts  of  spinning  and  weaving,”  said  an  inhabitant  of  the 


INTRODUCTION. 


XVll 


South  to  Michelet,  ‘‘is  the  beautiful  hair  of  a woman  : 
the  softest  wool,  the  finest  cotton,  is  very  far  from 
realizing  it.”  The  Soiitherner  seemed  to  forget  that 
this  soft  wool,  as  well  as  this  fine  cotton,  was  not  the 
j)roduct  of  our  manufacturers  any  more  than  the 
woman’ s hair. 

Were  these  animal  machines  to  sustain  injury,  or 
even  to  be  idle  for  a certain  time,  we  should  be  reduced 
to  hâve  nothing  wherewith  to  cover  our  shoulders  : the 
fine  lady  would  hâve  neither  Cashmere  shawl,  silk,  nor 
velvet  in  lier  wardrobe  ; we  should  hâve  neither  flannel 
nor  cloth  to  make  our  clothes  ; the  herdsman  even 
would  not  hâve  his  goat’s  skin  to  protect  him  from  the 
inclemency  of  the  season.  Thanks  to  the  animal  which 
gives  us  his  flesh  and  his  fleece,  w”e  are  able  to  leave  the 
Southern  régions,  to  brave  the  rigour  of  other  eûmes, 
and  establish  ourselves  side  by  side  with  the  reindeer 
and  the  narwhal,  in  the  midst  of  eternal  snow. 

We  hâve  our  science  and  our  steam-engines,  of  which 
we  are  justly  proud  ; the  animais  hâve  only  their  simple 
instinct  to  enable  them  to  fabricate  their  marvellous 
tissues,  and  yet  they  succeed  better  than  ourselves. 
The  so-called  blind  forces  of  nature  produce  thread,  the 
use  of  which  the  genius  of  man  seeks  in  vain  to  super- 
sede  ; and  we  do  not  even  dream  of  entering  into  com- 
pétition with  these  living  machines  which  we  daily  crush 
under  our  feet. 

Ail  these  occupations  are  openly  carried  on;  and  if 
there  are  some  which  are  honest,  it  may  be  said  that 
there  are  others  which  deserve  another  character.  In 
the  ancient  as  well  as  the  new  world,  more  than  one 
.animal  resembles  somewhat  the  sharper  leading  the 
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life  of  a great  nobleman  ; and  it  is  not  rare  to  find,  by 
the  side  of  the  humble  pickpocket,  the  audacious 
brigand  of  the  high  road,  who  lives  solely  on  blood  and 
carnage.  A great  proportion  of  these  créatures  always 
escape,  either  by  cunning,  by  audacity,  or  by  superior 
villany,  from  social  rétribution. 

But  side  by  side  with  these  independent  existences, 
there  are  a certain  number  which,  without  being  para- 
sites, cannot  live  without  assistance,  and  which  demand 
from  their  neighbours,  sometimes  only  a resting-place 
in  order  to  fish  by  their  side,  sometimes  a place  at  their 
table,  that  they  may  partake  with  them  of  their  daily 
food  ; w^e  find  some  every  day  which  used  to  be  con- 
sidered  parasites,  yet  which  by  no  means  live  at  the 
expense  of  their  hosts. 

When  a copepode  crustacean  instals  himself  in  the 
pantry  of  an  ascidian,  and  filches  from  him  some  dainty 
morsel,  as  it  passes  by  ; when  a benevolent  animal 
renders  some  service  to  his  neighbour,  either  by  keeping 
his  rack  clean,  or  removing  détritus  which  clogs  certain 
organs,  this  crustacean  or  this  animal  is  no  more  a para- 
site than  is  he  who  cowers  by  the  side  of  a vigilant  and 
skilful  neighbour,  quietly  takes  his  siesta,  and  is  con- 
tented  with  the  fragments  which  fall  from  the  jaws  of 
his  companion.  We  may  say  the  same  thing  of  the  fish 
which,  through  idleness,  attaches  itself,  like  the  rémora, 
to  a neighbour  who  swims  well,  and  fishes  by  his  side 
without  fatiguing  his  own  fins. 

The  services  of  many  of  these  are  rewarded  either  in 
protection  or  in  kind,  and  mutuality  can  well  be  exercised 
at  the  same  time  as  hospitality. 

Those  créatures  which  merit  the  name  of  parasites. 
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feed  at  tlie  expense‘of  a neiglibour,  eitlier  establishing 
themselves  yolimtarily  in  liis  organs,  or  quitting  him 
after  each  meal,  like  the  leech  or  the  flea. 

But  when  the  larva  of  an  ichneumon  devours,  organ 
after  organ,  the  Caterpillar  which  serves  him  as  a nurse, 
and  at  last  eats  lier  entirely,  can  we  call  him  a parasite? 
According  to  Lepelletier  de  Saint-Fargeau,  who  lias  so 
successfully  treated  these  questions,  the  parasite  is  he 
who  lives  at  the  expense  of  another,  eating  that  which 
helongs  to  him,  but  not  devouring  his  nurse  lier  self.  Nor 
is  the  ichneumon  a carnivorous  animal,  for  the  true 
beast  of  prey  cares  nothing  at  any  period  of  his  exist- 
ence for  the  life  of  his  victim. 

True  parasites  are  very  commonly  found  in  nature, 
and  we  should  be  wrong  were  we  to  consider  that  they 
ail  live  a sad  and  monotonous  life.  Some  among  them 
are  so  active  and  vigilant  that  they  sustain  themselves 
during  the  greater  part  of  their  life,  and  only  seek  for 
assistance  at  certain  determinate  periods.  They  are 
not,  as  has  been  supposed,  exceptional  and  strango 
beings,  without  any  other  organs  than  those  of  self- 
preservation.  There  is  not,  as  was  formerly  supposed, 
a class  of  parasites,  but  ail  the  classes  of  the  animal 
kingdom  include  some  among  their  infer ior  ranks. 

We  may  divide  them  into  different  categories. 

In  the  first  of  these  we  will  place  together  ail  those 
which  are  free  at  the  commencement  of  theh’  life,  which 
swim  and  take  their  sport  without  seeking  assistance 
from  others,  until  the  infirmities  of  âge  comj)el  them  to 
retire  into  a place  of  refuge.  They  live  at  first  like  true 
Bohemians,  and  are  certain  of  getting  invalided  at  last 
in  some  well-arranged  asylum.  Sometimes  both  the 
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male  and  female  recjuire  this  assistance  at  a certain  âge; 
with  others  it  is  the  female  only,  as  the  male  continues 
his  wandering  life.  In  some  cases,  the  female  carries 
her  partner  with  her,  and  supports  him  entirely  during 
his  captivity  ; her  host  nourishes  her,  and  she  in  her 
turn  feeds  her  hushand.  We  find  few  female  gill- 
suckers  which  hâve  not  with  them  their  Lilliputian 
males,  which,  like  a shadow,  never  quit  them.  But  we 
also  find  males,  living  as  parasites  of  their  females, 
among  those  curions  crustaceans  known  by  the  name  of 
cirrhipeds.  AU  the  parasitical  crustaceans  are  placed  in 
this  first  category. 

We  find  others,  the  ichneumons  for  example,  which 
are  perfectly  at  liberty  in  their  old  âge,  but  require  pro- 
tection while  young.  There  are  many  of  these,  which 
as  soon  as  they  escape  from  the  egg,  are  literally  put 
out  to  nurse  ; but  from  the  day  when  they  cast  off  their 
larval  robe,  they  are  no  longer  under  restraint,  but, 
armed  cap-à-pie,  they  rush  eagerly  in  quest  of  adven- 
ture,  and  die  like  others  on  the  high  road.  In  this 
category  are  generally  found  parasitical  hymenopterous 
and  dipterous  insects. 

Other  kinds  are  lodgers  ail  their  lives,  though  they 
change  their  hosts,  not  to  say  their  establishment,  ac- 
cordingly  to  their  âge  and  constitution.  As  soon  as  they 
quit  the  egg,  they  seek  for  the  faveurs  of  others,  and  ail 
their  itinerary  is  rigorously  traced  out  for  them  before- 
hand.  Fortunately  we  are  at  présent  acquainted  with 
the  halting-places  and  magazines  of  a great  number  of 
those  which  belong  to  the  order  of  cestode  and  trema- 
tode  worms.  These  fiat  and  soft  worms  begin  life 
usually  as  vagabonds,  aided  by  a ciliary  robe  which 
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serves  as  an  apparatus  for  locomotion;  but  scarcely 
bave  they  tried  to  use  tlieir  délicate  oars,  before  they 
demand  assistance,  lodge  tliemselves  in  tlie  body  of  the 
first  bost  tbat  tbey  meet,  wbom  tbey  abandon  for 
anotber  living  lair,  and  tben  condemn  tbemselves  to 
perpétuai  séclusion. 

Tbat  wbicb  adds  to  tbe  interest  inspired  by  tbese 
feeble  and  timid  beings  is,  tbat  at  eacb  change  of  abode, 
tbey  change  also  tbeir  costume  ; and  tbat  wben  they 
bave  reacbed  the  limit  of  tbeir  pérégrinations,  tbey 
assume  the  virile  toga — we  had  almost  said,  the  wedding 
robe.  The  sexes  appear  only  under  tbis  later  envelope  ; 
up  to  tbis  period  tbey  bave  bad  no  thoughts  of  the  cares 
of  a family.  It  bas  always  been  somewhat  difficult  to 
establisb  tbe  identity  of  those  persons  wbo  frequent  the 
public  saloons  one  day,  and  are  found  on  the  next  in  the 
most  obscure  haunts,  dressed  as  mendicants.  Most  of 
tbe  worms  wbicb  bave  the  form  of  a leaf  or  a tape 
give  tbemselves  up  to  tbese  pérégrinations,  and  those 
wbicb  do  not  arrive  at  tbeir  last  stage,  die  usually  with- 
out  posterity. 

It  is  interesting  to  remark  tbat  tbese  parasitical 
worms  do  not  inhabit  the  varions  organs  of  tbeir 
neigbbours  indiscriminately,  but  ail  begin  tbeir  life 
modestly  in  an  almost  inaccessible  attic,  and  end  it  in 
large  and  spacious  apartments.  At  tbeir  first  appear- 
ance  they  tbink  only  of  tbemselves,  and  are  contented 
to  lodge,  as  scolices  or  vesicular  worms,  in  the  connective 
tissue  of  the  muscles,  of  tbe  heart,  of  the  lobes  of  the 
brain,  or  even  in  the  bail  of  the  eye  ; at  a later  stage, 
tbey  tbink  of  the  cares  of  a family,  and  occupy  large 
vessels  like  tbe  digestive  or  respiratory  passages,  always 
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in  frcG  com rn unicRtion  with  tlio  cxtcrior  ^ tlioy  liavo  a 
liorror  of  being  enclosed,  and  the  propagation  of  their 
species  requires  access  to  the  outer  air. 

In  the  last  category  are  found  those  which  need 
assistance  ail  their  lives  ; as  soon  as  they  hâve  pene- 
trated  into  the  body  of  their  host,  they  never  remove 
again,  and  the  lodging  which  they  hâve  chosen  serves 
them  both  as  a cradle  and  a tomb. 

Some  years  since,  no  one  suspected  that  a parasite 
could  live  in  any  other  animal  than  that  in  which  it  was 
discovered.  AU  helminthologists,  with  few  exceptions, 
looked  upon  worms  in  the  interior  of  the  body  as  formed 
without  parents  in  the  same  organs  which  they  occupy.. 
Worms  which  are  parasites  of  fish,  had  been  seen  a 
long  time  before  this  in  the  intestines  of  varions  birds  : 
experiments  had  even  been  made  to  satisfy  observera  of 
the  possibility  of  these  créatures  passing  from  one  body 
to  another;  but  ail  these  experiments  had  only  given  a 
négative  resuit,  and  the  idea  of  inévitable  transmigration 
was  so  completely  unknown  that  Bremser,  the  first  hel- 
minthologist  of  his  âge,  raised  the  cry  of  heresy,  when 
Eudolphi  spoke  of  the  ligulæ  of  fishes  which  could 
continue  to  live  in  birds. 

At  a period  nearer  to  our  own  times,  our  learned 
friend.  Von  Siebold,  deservedly  called  the  prince  of  hel- 
minthologists, was  entirely  of  this  opinion,  and  com- 
pared  the  cysticercus  of  the  mouse  with  the  tape-worm 
of  the  cat,  considering  this  young  worm  as  a wandering, 
sick,  and  dropsical  being. 

In  his  opinion,  the  worm  had  lost  its  way  in  the 
mouse,  as  the  tænia  of  the  cat  could  live  only  in  the  cat. 
Flourens  considered  it  a romance  when  I myself  an- 
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nounced  to  tlie  ‘‘  Institut  de  France,”  tliat  cestode  worms 
must  necessarïly  pass  from  one  animal  to  another  in 
order  to  complété  tlie  phases  of  their  évolution. 

At  the  présent  time,  experiments  res^iecting  these 
transmigrations  are  repeated  every  day  in  the  lahora- 
tories  of  zoology  with  the  same  success  ; and  Mons.  E. 
Leuckart,  who  directs  ,with  so  much  talent  the  Institute 
of  Leipzig,  lias  discovered,  in  concert  with  his  pupil 
Mecznikow,  transmigrations  of  worms  accompanied  by 
changes  of  sex  ; that  is  to  say,  they  hâve  seen  nematodes, 
the  parasites  of  the  lungs  of  the  frog,  ahvays  female  or 
hermaphrodite,  produce  individuals  of  the  two  sexes 
which  do  not  resemhle  their  mother,  and  whose  habituai 
abode  is  not  in  the  lungs  of  the  frog  but  in  damp  earth. 
In  other  words,  let  us  imagine  a mother,  horn  a widow, 
who  cannot  exist  without  the  assistance  of  others,  pro- 
ducing  boys  and  girls  able  to  provide  for  themselves. 
The  mother  is  parasitical  and  viviparous,  lier  daughters 
are,  during  their  whole  life,  free  and  oviparous. 

This  observation  leads  us  to  another  sexual  singu- 
larity,  lately  observed,  of  males  and  females  of  different 
kinds  in  one  and  the  same  species,  and  which  give  hirth 
to  progeny  which  do  not  resemhle  each  other  ; the  same 
animais,  or  rather  the  same  species,  proceed  from  two 
different  eggs  fecundated  by  different  spermatozoids. 

Now  that  these  transmigrations  are  perfectly  knowii 
and  admitted,  the  starting-point  of  the  inquiry  bas  been 
so  entirely  forgotten  that  the  honour  of  the  discovery 
lias  been  frequently  attributed  to  fellow-workers,  who 
had  no  knowledge  of  it  till  the  démonstration  had  been 
completed,  and  the  new  interprétation  generally  accepted. 
But  let  us  return  to  our  subject. 
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Tlie  assistance  rendered  by  animais  to  each  other  is 
as  varied  as  that  which  is  fonnd  amongst  men.  Some 
receive  merely  an  abode,  others  nourishment,  others 
again  food  and  shelter  ; we  find  a System  of 

board  and  lodging  combined  with  philozoic  institutions 
arianged  in  tlie  most  perfect  manner.  But  if  we  see  by 
tbe  side  of  these  paupers,  some  wbich  render  to  one 
another  mutual  services,  it  would  be  but  little  tlattering  to 
Jiem  to  call  ail  indiscriminately  eitber  parasites  or  mess- 
mates  {commensaux).  We  think  that  we  should  be  more 
just  to  them  if  we  designated  the  latter  kinds  mutualists, 
and  thus  mutuality  will  take  its  place  by  the  side  of  mess- 
table  arrangements  {commensalism)  and  of  parasitism. 

It  would  also  be  necessary  to  coin  another  name  for 
those  which,  like  certain  crustaceans,  or  even  some  birds, 
are  rather  guests  which  smell  ont  a feast  from  afar 
(pigue-assiettes)  than  parasites  j and  for  others  which 
repay  by  an  ill  turn  the  assistance  which  they  hâve 
received.  And  what  name  shall  we  give  to  those  which, 
like  the  plover,  render  services  which  may  be  compared 
to  medical  attendance  ? 

This  bird  in  fact  performs  the  office  of  dentist  to  the 
crocodile.  A small  species  of  toad  acts  as  an  accoucheur 
to  his  female  companion,  making  use  of  his  fingers  as 
a forceps  to  bring  the  eggs  into  the  world.  Again,  the 
pique-bœuf  performs  a surgical  operation,  each  time 
that  he  opens  with  his  lancet  the  tumour  which  encloses 
a larva  in  the  midst  of  the  buffalo’s  back.  Nearer  home, 
we  see  the  starling  render  in  our  own  meadows  the 
same  service  as  the  pique-bœuf  (Buphaga)  in  Africa  ; and 
we  may  see  that  among  these  living  créatures  there  is 
more  than  one  speciality  in  the  healing  art. 
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We  must  not  forget  tliat  the  occupation  of  a grave- 
digger  is  eqiially  general  in  nature,  and  that  it  is  never 
without  some  profit  to  liimself  or  liis  j)rogeny  that  thia 
gloomy  workman  inters  the  bodies  of  the  dead.  Certain 
animais  hâve  an  occupation  analogous  to  that  of  the 
shoeblack  or  the  scourer,  and  they  freshen  up  with  care, 
and  even  with  a kind  of  coquettish  pleasure,  the  toilet 
of  their  neighbours. 

And  how  must  we  designate  the  hirds  known  hy  the 
name  of  stercorariæ,  which  take  advantage  of  the 
cowardice  of  sea-gulls  in  order  to  live  in  idleness  ? It  is 
useless  for  the  gulls  to  trust  to  the  strength  of  their  wings, 
the  stercorariæ  in  the  end  compel  them  to  disgorge  their 
food  in  order  that  they  may  partake  of  the  spoils  of  their 
fishery.  When  followed  up  too  closely,  these  timid  hirds 
throw  up  the  contents  of  their  crop,  to  render  themselves 
lighter,  like  the  smuggler  who  finds  no  means  of  safety 
except  in  abandoning  his  load. 

We  must  not,  however,  be  too  hard  upon  ail  this  class, 
since  very  often,  as  in  the  case  of  the  gnat,  it  is  only 
one  of  the  sexes  which  seeks  a victim. 

Ail  animais  usually  live  for  the  passing  day  ; and 
yet  there  are  some  which  practise  economy,  which  are 
not  ignorant  of  the  advantages  of  the  savings  hank,  and, 
like  the  raven  and  the  magpie,  think  of  the  morrow,  to 
lay  up  in  store  the  superfluity  of  the  day’s  provision. 

As  we  bave  before  said,  this  little  world  is  not  always 
easy  to  he  known,  and  in  its  societies,  to  which  each 
brings  his  capital,  some  in  activity,  others  in  violence  or 
in  stratagem,  we  find  more  than  one  Eobert  Macaire  who 
contributes  nothing,  and  takes  advantage  of  ail.  Every 
species  of  animal  may  bave  its  parasites  and  its  mess- 
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inatos,  and  oacli  may  porliaps  liavo  somo  of  different 
sorts,  and  in  diverse  categories. 

But  whence  corne  those  disgusting  beings,  whose 
name  alone  inspires  us  with  horror,  and  wliich  instal 
themselves  without  ceremony,  not  in  our  dwellings,  but 
in  our  organs,  and  wliich  we  find  it  more  difficult  to 

expel  than  rats  or  m ce  ? They  ail  dérivé  their  existence 
from  their  parents. 

The  time  has  passed  when  a vitiated  condition  of  the 
humouis,  or  the  détérioration  of  the  parenchyma  was 
considered  a sufQcient  cause  for  the  formation  of  para- 
sites, and  when  their  presence  was  regarded  as  an 
extraordinary  phenomenon  resulting  from  the  morbid  dis- 
positions of  the  organism.  We  hâve  reason  to  hope  that 
this  language  will,  during  the  next  génération,  hâve 
entiiely  disappeared  from  Works  on  physiology  and 
pathology.  Neiiher  the  tempérament  nor  the  humours 
ha've  any  influence  on  parasites,  and  they  are  not  more 
abundant  in  délicate  individuals  than  in  those  who  enjoy 
the  most  robust  health.  On  the  contrary,  ail  wild 
animais  harbour  their  parasitical  worms,  and  the  gréater 
part  of  them  hâve  not  lived  long  in  captivity,  before 
nematode  and  cestode  worms  completely  disappear.  It 

is  only  the  imprisoned  parasites  wliich  do  not  desert 
them. 

A.11  these  mutual  adaptations  are  pre-arranged,  and 
as  fai  as  we  are  concerned,  we  cannot  divest  ourselves  of 
the  idea  that  the  earth  has  been  prepared  successively 
foi  plants,  animais,  and  man.  When  God  first  elaborated 
mattei,  He  had  evidently  that  being  in  view  who  was 
intended  at  some  future  day  to  raise  his  thoughts  to 
Him,  and  do  Him  homage. 
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This  is  tlie  answer  whicli  I woulcl  give  to  tlie  ques- 
tion recently  propounded  hy  Mons.  L.  Agassiz.  Were 
the  physical  changes  to  wliich  our  globe  bas  been  sub- 
jected  effected  for  tbe  sake  of  tbe  animal  world,  con- 
sidered  in  its  relations  from  tbe  very  beginning,  or  are 
tbe  modifications  of  animais  the  resuit  of  physical 
changes  ? in  otber  words,  bas  the  eartb  been  made  and 
prepared  for  living  beings,  or  bave  living  beings  been  as 
bigbly  developed  as  was  possible,  according  to  the  pby- 
sical  vicissitudes  of  the  planet  whicb  tbey  inbabit  ? 

This  question  bas  always  been  discussed,  and  tbat 
science  whicb  cannot  look  beyond  its  scalpel,  will  never 
succeed  in  resolving  it.  Each  one  must  seek  by  bis  own 
reason  the  solution  of  tbe  great  j)roblem. 

When  we  see  tbe  newly-born  colt  eagerly  seeking  for 
its  motber’s  teats,  tbe  cbick  as  soon  as  it  is  batched 
beginning  to  peck,  or  tbe  duckling  seeking  its  puddle  of 
water,  can  we  recognize  anytbing  but  instinct  as  tbe 
cause  of  these  actions,  and  is  not  this  instinct  tbe  libretto 
written  by  Him  who  bas  forgotten  notbing  ? 

The  statuary  wbo  tempers  the  clay  from  whicb  to 
make  bis  model,  bas  already  conceived  in  bis  mind  tbe 
statue  whicb  he  is  about  to  produce.  Tbus  it  is  witb  tbe 
Suprême  Artist.  His  plan  for  ail  eternity  is  présent  to 
His  tbought.  He  will  execute  ^tbe  work  in  one  day,  or  in 
a tbousand  âges.  Time  is  notbing  to  Him  ; tbe  w^ork  is 
conceived,  it  is  created,  and  eacb  of  its  parts  is  only  tbe 
réalisation  of  tbe  Creative  tbought,  and  its  predetermined* 
development  in  time  and  space. 

‘‘  Tbe  more  we  advance  in  tbe  study  of  nature,”  says 
Oswald  Heer  in  '^Le  Monde  primitif”  whicb  lie  bas  just 
publisbed,  “tbe  more  profound  also  is  our  conviction,  tbat 
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belief  in  an  Almiglity  Creator  and  a Divine  Wisdom,  wbo 
lias  created  the  heavens  and  the  eartb  according  to  an 
eternal  and  preconceived  plan,  can  alone  résolve  the 
enigmas  of  nature,  'as  well  as  those  of  human  life.  Let 
us  still  erect  statues  to  men  who  hâve  been  useful  to 
their  fellow-creatures,  and  hâve  distinguished  themselves 
by  their  genius,  but  let  us  not  forget  what  we  owe  to  Him 
who  has  placed  marvels  in  each  grain  of  sand,  a world 
in  every  drop  of  water.” 

At  first  we  shall  treat  of  animal  messmates,  secondly 
of  mutualists,  and  thirdly  of  parasites. 
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CHAPTER  I. 

ANIMAL  MESSMATES. 

The  messmate  is  lie  wlio  is  received  at  the  table  of  liis 
neighbour  to  partake  with  him  of  the  produee  of  his  day’s 
fishmg;  it  would  be  necessary  to  coin  a name  to  desi"- 
nate  him  who  only  requires  from  his  neighbour  a simple 

place  on  board  his  vessel,  and  does  not  ask  to  partake 
of  his  provisions. 

The  messmate  does  not  live  at  the  expense  of  his 
host  ; ail  that  he  desires  is  a home  or  his  friend’s  super- 
llmties.  The  parasite  instals  himself  either  temporarily 
or  defimtively  in  the  house  of  his  neighbour  ; either  with 

ns  consent  or  by  force,  he  demande  from  him  his  livinc 
and  very  often  his  lodging. 

But  the  précisé  limit  at  which  commensalism  be"ins 
is  not  always  easily  to  be  ascertained.  There  *^are 
animais  which  live  as  messmates  with  others  only  at  a 
certain  period  of  their  lives,  and  which  provide  for  their 

own  supportât  other  times;  others  are  only  messmates 
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under  certain  given  circumstances,  and  do  not  nsually 
merit  this  appellation. 

In  the  higher  animais,  this  relation  hetween  them  is 
generally  well  known,  and  justly  appreciated,  but  it  is  not 
the  same  in  the  inferior  ranks  ; and  more  than  one 
animal  may  pass  for  a messmate  or  a parasite,  for  a 
robber  or  for  a mendicant,  according  to  the  circum- 
stances under  which  he  is  ohserved.  The  sharper  passes 
for  an  honest  man  as  long  as  he  has  not  been  taken  in 
flagrante  delicto.  Thus,  in  order  to  be  just,  we  must 
carefully  examine  the  indictment,  and  not  pronounce 
sentence  without  strict  examination. 

The  greater  part  of  those  animais  which  hâve  estab- 
lished  themselves  on  each  other,  and  live  together  on 
a good  understanding  and  without  injury,  are  wrongly 
classed  as  parasites  by  the  generality  of  naturalists. 
Now  that  the  mutual  relations  of  many  of  these  are 
better  understood,  we  know  many  animais  which  unité 
together  to  render  each  other  mutual  assistance  ; while 
there  are  others  which  live  like  paupers  on  the  crumbs 
which  fall  from  the  rich  man’ s table.  There  are  many 
relations  between  the  different  species  which  can  be  dis- 
covered  only  after  minute  examination,  but  which  hâve 
recently  been  appreciated  with  greater  impartiality. 

Animal  messmates  are  rather  numerous,  and  com- 
mensalism  has  been  observed,  not  only  in  animais  of  the 
présent  âge,  but  in  those  of  the  primary  epoch.  Wyville 
Thomson  explained  to  me,  while  I was  myself  his  mess- 
mate at  Edinburgh,  at  tlle  meeting  of  the  British  Asso- 
ciation in  1871,  that  the  polyps  of  the  Silurian  âge 
already  practised  it.  We  do  not  class  among  animal 
messmates  those  living  créatures  which,  like  the  bii-ds 
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which  we  keep  in  cages,  cliarm  the  ear  with  their  song, 
or  which,  in  spite  of  our  care,  live  at  the  expense  of  our 
pantry  ; we  will  only  refer  to  véritable  messmates,  which, 
sometimes  through  weakness  of  constitution,  sometimes 
for  want  of  aetivity,  can  neither  feed  themselves  nor 

bring  up  their  family  without  seeking  help  from  their 
neighbôurs. 

There  are  some  free  messmates  which  never  renounce 
their  mdependenee,  whatever  may  be  the  advantages 
which  their  Amphityon  enjoys;  they  break  their  alliance 
with  him  for  the  slightest  motive  of  discontent,  and  go 
and  seek  their  fortune  elsewhere.  Their  susceptibility 
or  their  love  of  change  guides  them.  They  are  recog- 
nized  by  their  fishing  implements  or  their  travelling 
gear,  which  they  never  lay  aside.  These  free  messmates 
are  the  more  numerous.  The  others,  the  fixed  mess- 
mates, instal  themselves  with  a neighbour,  and  live  at 
their  ease,  having  completely  changed  their  dress,  and 
renounced  for  ever  an  independent  life.  Their  fate  is 
thenceforward  bound  to  him  who  carries  them. 

Under  these  two  categories  we  shall  cite  several  ex- 
amples, and  glance  at  the  différences  which  the  various 
classes  of  the  animal  kingdom  présent  in  tins  respect 
beginning  with  the  higher  ranks. 
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CHAPTER  II. 

FREE  MESSMATES. 

We  meet  with  free  messmates  in  varions  classes  of 
the  animal  kingdom.  They  sometimes  mount  on  tlie 
back  of  a neiglibour,  sometimes  occupy  the  opening  of 
tlie  month,  the  digestive  passages,  or  the  exit  for  the 
excreta;  at  times  they  place  themselves  under  the 
shelter  of  the  cloak  of  their  host,  from  whom  they 
receive  both  aid  and  protection. 

Among  the  vertebrates,  there  are  few  except  tishes 
which  merit  a place  here  ; it  is  only  amongst  these  that 
we  meet  with  species  at  the  mercy  of  others,  and 
dépendent  on  acolytes,  which  are  in  every  respect 
inferior  to  themselves. 

An  interesting  messmate  belonging  to  this  first 
category  is  a fish  of  gracefnl  form,  named  donzelina, 
which  goes  to  seek  its  fortune  in  the  body  of  a holo- 
thuria.  Naturalists  hâve  long  known  it  under  the  name 
of  Fierasfer.  It  has  a long  body  like  that  of  an  eel, 
entirely  covered  with  small  scales  ; and  as  it  is  quite 
compressed,  it  has  been  compared  to  the  sword  which 
conjurors  thrust  into  their  œsophagus.  They  are  found 
in  different  seas,  and  ail  hâve  similar  habits.  This  fish 
is  lodged  in  the  digestive  tube  of  bis  companion,  and, 


FEEE  MESSMATES. 


5 


Tvitliout  any  regard  for  the  hospitality  wliich  he  receives, 
lie  seizes  on  fais  portion  of  ail  that  enters.  The  Fier- 
asfer  contrives  to  cause  liimself  to  be  served  by  a 

neighbour  better  provided  than  liimself  with  the  means 
of  fishing. 

Dr.  Greef,  at  présent  Professer  at  Marbourg,  found 
at  Madeira  a holothuria  of  a foot  in  length,  in  -which  a 
vigorous  Fierasfer  lived  in  iieace.  Quoy  and  Gaimard, 
in  the  account  of  their  voyage  round  the  world,  havé 
remarked  long  sinoe,  that  the  Fierasfer  liornei  is  found 
in  the  Stichopus  tuberculosvs. 

The  holothuriæ  seein  to  exist  under  very  advan- 
tageous  conditions  in  tins  respect,  since  we  see  Fier- 
asfers,  which  are  themselves  tolerable  gluttons,  accom- 
panied  by  Palæmons  and  Pinnotheres  in  the  same 
animal.  Professer  C.  Semper  has  seen  holothuriæ 
m the  Philippine  Islands  which  bore  a considérable 

resemblanee,  in  this  respect,  to  an  hôtel  with  its 
table  d’hôte. 


These  singular  fishes  hâve  been  long  noticed,  but  it 
was  not  till  recently  that  their  presence  in  a host  so  low 
m the  seale  as  a holothurian  could  be  explained. 

But  if  naturahsts  are  agreed  as  to  the  bond  which 
unîtes  thesé  fishes  to  the  holothuriæ,  they  do  not  agréé 
as  to  the  organs  which  they  inhabit  in  their  living  hôtel. 
Do  they  lodge  in  the  digestive  cavity  of  the  holothuriæ, 
or  do  they  mhabit  the  arborescent  respiratory  proeesses 
w ich  open  at  the  posterior  extremity  of  the  body  ? 
Until  recently  it  was  thought  that  it  was  in  their 
stomach,  but  a doubt  has  arisen.  Professer  Semner 
who  has  studied  these  animais  with  particular  "are 
at  the  Philippine  Islande,  had  the  curiosity  to  open 
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the  stomach  of  some  of  them,  and  found  there,  not  the 
animais  taken  by  the  holothuriæ,  but  the  remains  of 
its  respiratory  processess  which  they  were  in  the  act  of 
digesting.  Is  it  then  merely  a messmate  ? We  must 
hâve  more  information  on  this  point  ; and  if  it  were  not 
accidentally  that  the  fierasfer  swallowed  the  walls  of  the 
compartment  in  which  he  was  lodged,  he  ought  rather 
l^o.take  his  place  among  parasites.  Though  it  lodges  in 
the  respiratory  processes,  as  the  learned  professer  at 
Wurtzburg  asserts,  the  fierasfer  may  also  be  a mess- 
mate after  the  fashion  of  so  many  others  which  inhabit 
the  neighbourhood  of  the  rectum,  in  order  the  more  con- 
veniently  to  snap  up  those  animais  which  are  attracted 
by  the  odour. 

The  fierasfers  are  not  the  only  fishes  which  seek 
assistance  from  the  holothuriæ;  a species  lives  at 
Zamboanga,  to  which  the  spécifie  name  of  Scabra  has 
been  given,  and  in  the  stomach  of  which,  says  Mons. 
Johannes  Müller,  usually  lives  a myxinoid  fish,  called 
E7ichelyophis  vermicularis,  IJnfortunately,  we  are  not 
told  in  what  part  of  the  stomach  it  résides  ; for  ail  is 
stomach  in  these  animais. 

It  is  less  degrading  for  a fish  to  ask  assistance  from 
one  in  his  own  rank.  The  Mediterranean  offérs  a curions 
instance  of  this.  Eisso  saw  at  Nice,  at  the  commence- 
ment of  this  century,  the  monstrous  fish  known  under  the 
name  of  Beaudroie  (the  angler,  or  fishing-frog)  lodging 
in  its  enormous  branchial  sac  a fish  of  the  family  of  the 
Murenidæ,  the  Apterychtus  ocellatus.  He  is  found  there 
evidently  under  the  condition  of  a messmate.  Although 
the  eels  generally  get  their  living  easily,  the  Angler  pos- 
sesses  fishing  implements  which  are  wanting  in  them,  and 
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wlien  both  of  tlicm  are  immersed  in  tlie  ooze,  it  carries 
on  a fishery  sufïiciently  abundant  to  enable  it  to  share 
the  spoil  with  otliers.  Tliis  same  angler  lives  in  tlie 
nortliern  seas,  and  tliere  it  liarbours  an  amphij)od  crus- 
tacean,  'wliicli  until  lately  bas  escaped  the  vigilance  of 
carcinologists.  We  sliall  speak  of  it  further  on. 

Dr,  Collingwood  saw  a sea  anemone  in  the  Chinese 
Sea,  which  was  not  less  than  two  feet  in  diameter,  and 
in  the  interior  of  which  lodges  a very  frisky  little  fisli, 
the  name  of  which  he  could  not  tell. 

Lient,  de  Crispigny  lias  observed  a sea  anemone 
{Actinia  crassicornis)  living  on  good  terms  with  a 
malacopterygian  fish,  the  Premnas  hiaculeatus.  ïhis 
fish  pénétrâtes  into  the  interior  of  the  anemone  ; the 
tentacles  close  round  it,  and  it  lives  thus  for  a considér- 
able time  enclosed  as  in  a living  tomb.  Mons.  de 
Crispigny  lias  kept  these  animais  alive  for  more  than  a 
year,  in  order  to  make  carefnl  observations  on  them.  A 
fish  known  by  the  name  of  Oxyheles  lumhricoides  lias  beeii 
also  found  in  the  Indian  Seas,  which  modestly  takes  iij) 
his  quarters  in  a star-fish  {Asterias  discoula),  Another 
case  of  coimnensalism  lias  been  made  known  to  us  by 
Professor  Eeinhardt  of  Copenhagen.  A siluroid  of  Brazil, 
of  the  genus  Platijstoma,  a skilful  fisherman,  thanks  to 
his  numerous  barbules,  lodges  in  the  cavity  of  his  moutli 
some  very  small  fishes,  which  were  for  a long  time  con- 
sidered  as  young  siluroids  ; it  was  sujiposed  that  the 
mother  brought  her  progeny  to  maturity  in  the  cavity 
of  the  mouth,  as  marsupials  do  in  the  abdominal  pouch, 
or  as  some  other  fishes  do.  These  messmates  are  per- 
fectly  developed  and  adult,  but  instead  of  living  on  the 
produce  of  their  own  labour,  they  prefer  to  instal  them- 
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selves  in  the  mouth  of  an  obliging  neigbbour,  and  to  tako 
their  tithes  of  the  succulent  morsels  which  he  swallows. 
This  little  fish  has  received  the  name  of  Stegophilus 
insidiatus.  We  see  that  in  the  animal  world  it  is  not 
always  the  great  which  take  advantage  of  the  little. 
Still,  let  us  not  he  deceived  ; there  are  fishes  in  the 
latitude  of  the  Island  of  Ceylon  which  really  hatch  their 
eggs  in  the  cavity  of  the  mouth,  and  we  hâve  seen  some 
in  the  muséum  at  Edinburgh,  labelled  with  the  name  of 
Avius  hookei.  Louis  Agassiz  has  made  the  same  observa- 
tion on  a fish  of  the  Amazon,  which  has  also  been 
recognised  by  Jeffrey  s Wyman.  One  fish  wraps  up  its 
eggs  in  the  fringes  of  its  branchiæ,  and  protects  them  till 
they  are  hatched  ; another  lays  its  eggs  in  holes  hollowed 
out  by  itself  in  the  steep  banks  of  the  river,  and  protects 
the  young  ones  after  they  are  hatched. 

To  hatch  the  eggs  in  the  mouth  is  not  more  extra- 
ordinary  than  to  hatch  them  in  any  other  part  of  the 
body.  The  Sygnathidæ  hatch  theirs  in  a pouch  behind 
the  anus;  and  it  is  a curions  circumstance  that  the 
females  do  not  undertake  this  duty.  The  males  alone 
carry  their  progeny  with  them.  This  recalls  to  our 
recollection  that  curions  example  of  the  birds  known 
under  the  name  of  Phalaropes,  among  which  the  males 
only  hatch  the  eggs.  The  female  of  the  cuckoo  abandons 
her  eggs,  andentrusts  them  to  the  female  of  another  bird. 

The  cuckoo  suggests  to  us  the  mound-making  Mega- 
pode  and  the  Talegalla  of  Latham,  both  of  which 
inhabit  Australia  ; these  birds  deposit  their  eggs  in  an 
enormous  mass  of  leaves  or  grass,  which  grows  warm 
by  décomposition,  and  the  température  of  which  is  great 
enough  to  hatch  them.  The  young  ones  when  they  corne 
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out  of  the  egg  are  sufficiently  developed  to  be  able  to 
provide  for  their  own  wants,  and  to  do  without  a mother’s 
care. 

To  return  to  our  animal  messmates  : let  us  notice 
the  resuit  of  the  observations  of  a learned  and  sldlful 
naturalist  wlio  bas  rendered  great  services  to  icbtliyology. 
Dr.  Bleeker  bas  described  a still  more  remarkable 
association  in  tbe  Indian  seas;  it  is  tbat  of  a crustacean, 
tbe  Cyînothoa,  taking  advantage  of  a fisb  known  under 
tbe  name  of  Stromatea  ; too  imperfectly  organized  to  fisb 
for  itself  at  large,  but  more  skilful  in  snapping  up  ail 
tbat  cornes  witbin  its  reacb,  it  makes  its  borne  in  tbe 
buccal  cavity  of  tbe  Stromatea. 

But  of  ail  crustaceans,  tbe  most  cruel  is  tbe  isopod 
named  Ichihyoxena,  wbicb  bollows  out  for  itself  and  its 
female  a large  dwelling-place  in  tbe  coats  of  tbe  stomacb 
of  a cyprinoid  fisb.  We  will  return  again  to  tbese 
examples. 

Tbe  Physaliæ,  tbose  cbarming  living  nosegays  of  tbe 
tropical  régions,  also  give  lodging  in  tbeir  cavities,  and  in 
tbe  midst  of  tbeir  long  cirrbi,  to  little  adult  and  perfect 
fisbes,  belonging  to  tbe  family  of  tbe  Scomhridæ,  a family 
to  wbicb  are  attacbed  tbe  tunny  and  tbe  mackerel.  Tbese 
sea-butterflies  flutter  away  tbeir  indolent  existence  at  tbe 
expense  of  tbeir  bost.  Voyagers  tell  us  tbat  tbey  bave 
seen  tbem  by  dozens  concealed  in  tbese  animated  fes- 
toons.  Mons.  Al.  Agassiz  bas  mentioned,  in  bis  illus- 
trated  catalogue,  anotber  fact,  quite  as  extraordinary, 
observed  in  tbe  Bay  of  Nantucket,  in  tbe  United  States'; 
it  relates  to  a nocturnal  Pelagia  {Dactylometra  quinque. 
cirra,  Ag.)  always  accompanied,  not  to  say  escorted,  by 
a species  of  berring.  Tbe  two  neigbbours  constitute 
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together  an  association  which  probably  redounds  to  tbe 
advantage  of  both. 

Without  quitling  onr  own  sea-coast,  we  find  an  asso- 
ciation of  the  same  kind  between  yonng  fishes  (Caranx 
trachurus)  and  a beautiful  médusa  {Chrysaora  isocela). 
This  sea  nettle  often  encloses  several  young  specimens 
of  Caranx,  which  we  are  surprised  to  see  issuing  full  of 
life  from  the  transparent  bodies  of  these  polyps.  Indeed, 
it  is  not  rare  to  find  other  fishes  in  the  medusæ.  Dr. 
Gunther,  who  has  arranged  with  so  much  care  the  rich 
collection  of  fishes  in  the  British  Muséum,  has  shown  us 
some  specimens  of  the  Labrax  lupus,  and  of  the  Gaster- 
osteus,  which  had  been  obtained  from  the  interior  of 
different  medusæ  ; and  these  associations  hâve  been  also 
remarked  by  varions  distinguished  observers,  among 
whom  we  may  mention  Messrs.  Sars,  Kud.  Leuckart,  and 
Peach.  The  captain  of  the  frigate  Jouan,  when  in  the 
Indian  Sea,  on  October  26th,  1871,  in  13°  20'  N.  lat., 
and  60°  30'  E.  long.,  that  is  to  say,  about  200  leagues 
to  the  West  of  the  Laccadive  Islande,  saw,  in  very  fine 
weather,  the  sea,  which  was  at  that  time  very  calm,  covered 
with  medusæ,  and  the  greater  part  of  these  were  escorted 
by  many  little  fishes  of  the  genus  Ostracion,  the  species  of 
which  he  was  unable  to  ascertain.  It  is  probable  that 
the  school  of  medusæ  set  in  motion  certain  animais  which 
are  eagerly  sought  after  by  the  Ostracions. 

The  Pilot  is  a fish  of  which  much  has  been  recorded  ; 
fishing  for  it  is  one  of  the  principal  récréations  of  sailors 
during  their  long  voyages.  Some  assure  us  that  it 
snaps  off  the  hait,  without  touching  the  murderous  hook 
which  threatens  the  shark  ; and  as  it  never  quits  its 
companion,  others  hâve  supposed  that  it  lives  on  the 
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morsels  abandoned  by  it.  Neither  of  tliese  suppositions 
is  correct  ; and  as  tlie  sbark  does  not  need  its  services  to 
point  out  the  danger,  we  must  content  ourselves  witli 
mentioning  this  curious  association  witîiout  endeavour- 
ing  to  explain  it. 

In  fact,  we  bave  liad  the  opportunity  of  examining 
many  well-preserved  specimens,  the  stomach  of  which 
contained  potato  parings,  the  carapaces  of  crustaceans, 
the  débris  of  fishes,  marine  plants  (fuci),  and  a piece  of 
eut  fish,  which  had  evidently  served  as  a hait.  The  pilot 
does  nofc,  therefore,  live  on  the  leavings  of  his  companion, 
but  on  his  own  industry,  and  doubtless  finds  some  advan- 
tage  in  piloting  his  neighbour.  Through  the  great 
kindness  of  Dr.  Gunther  we  hâve  been  able  to  make 
this  interesting  examination  in  the  rich  galleries  of  the 
British  Muséum.  We  desire  to  take  this  opportunity  of 
expressing  our  gratitude  to  this  learned  man*and  to  his 
illustrious  colleagues,  who  hâve  the  direction  of  that  vast 
establishment,  which  is  ever  open  to  those  who  labour 
for  the  advancement  of  science. 

The  pilot  bas  sometimes  been  confounded  with  a very 
different  fish,  which  does  not  merely  remain  in  the  neigh- 
bourhood  of  the  shark,  but  establishes  itself  upon  him, 
and  moors  himself  to  him  by  the  aid  of  a paidicular 
apparatus,  for  a longer  or  shorter  time  ; we  may  even 
say  during  the  whole  of  the  voyage.  This  is  the  Eemora. 

Is  this  fish  the  messmate  of  the  shark  to  which  lie  is 
attached  ? As  in  the  case  of  the  pilot,  an  examination 
alone  could  décidé  the  question.  We  bave  opened  at  the 
British  Muséum  the  stomachs  of  several  rémoras  of 
different  sizes,  and  we  hâve  been  able  to  ascertain  that 
they  also  fish  on  their  own  account  ; their  food  was 
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composed  of  morsels  of  fish  which  had  served  as  bait, 
of  young  fisb  swallowed  whole,  and  of  some  remains  of 
crustacea.  The  rémora  is  simply  anchored  to  his  host, 
and  asks  from  him  nothing  but  his  passage.  He  is 
contented,  like  the  pilot,  to  fish  in  the  same  waters  as 
the  shark  which  transports  him.  Sailors,  even  now,  are 
convinced  that  if  any  one  of  these  rémoras  should  attach 
itself  to  the  ship,  no  human  power  could  cause  it  to 
advance,  and  that  it  must  of  necessity  stop.  It  is  certain 
that  the  fishermen  of  the  Mozambique  Channel  take 
advantage  of  this  faculty,  to  fish  for  turtles  and  certain 
large  fish.  They  pass  through  the  tail  of  the  rémora  a 
ring  to  which  a cord  is  attached,  and  then  send  it  in 
pursuit  of  the  first  passer-by  which  they  consider  worthy 
to  be  caught.  This  kind  of  fishing  resembles  in  some 
degree  the  sport  of  hawking  with  falcons. 

So  extraordinary  a being  could  not  fail  to  attract  the 
attention  of  those  among  the  ancients  who  were  students 
of  nature.  Pliny  assures  us  that  the  rémora  was  used 
in  the  préparation  of  a philtre  capable  of  extinguishing 
the  fiâmes  of  love. 

There  must  be  many  free  animal  messmates  among 
insects,  and  entomologists  should  make  them  known  ; 
for  example,  many  of  them  live  with  ants,  as  the  Psela- 
phidæ  and  Staphylinidæ.  Certain  hairs  of  these  insects, 
it  is  said,  secrete  a sweet  liquid  of  which  ants  partake 
greedily.  If  we  may  believe  a skilful  observer,  Mons. 
Lespès,  there  are  some  among  them,  as  the  Clavigers, 
which  in  exchange  for  the  services  which  they  render  are 
fed  by  the  ants  themselves.  We  may  also  mention  the 
larvæ  of  the  Melo'é,  which  seem  to  live  as  parasites,  and 
the  true  nature  of  which  was  so  long  unknown. 
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The  females  of  tlie  Melo'é  lay  their  eggs  near  the 
ranunculus  and  otlier  plants  whose  flowers  are  regularly 
visited  by  hees.  After  tliese  are  hatched,  the  larvæ 
ascend  into  the  flowers  and  wait  patiently  till  a bee  takes 
them  on  his  back,  and  carries  them  into  the  interior 
of  the  hive.  This  insect  was  formerly  known  under 
the  name  of  the  hee-louse,  but  this  appellation  is  im- 
proper,  for  the  bee  is  not  the  host  of  the  meloë,  but  simply 
its  beast  of  burden.  According  to  recent  observations, 
Aies  perform  the  same  office  for  Chelifers,  and  certain 
aquatic  and  land  coleoptera  for  several  kinds  of  acaridæ. 

In  the  class  of  animal  messmates  we  find  also  a 
coleopterous  insect  that  lodges  in  a manner  similar  to 
the  pagnri,  of  which  we  shall  presently  speak.  The 
female  of  the  Drilus,  a species  allied  to  glowworms, 
attacks  the  snail,  and  when  it  has  devoured  it,  instals 
itself  in  the  shell,  to  pass  through  its  métamorphosés  ; 
when  necessary,  it  frequently  changes  its  shell  and  chooses 
snccessively  more  spacious  lodgings.  Like  a true 
Sybarite,  the  drilus  weaves  a curtain  of  tapestry  hefore 
the  entrance  of  its  habitation,  and  remains  there  peace- 
ahly  surrounded  by  the  vestment  of  its  youth. 

Kemarkahle  examples  of  free  messmates  are  found 
more  especially  among  crustaceans.  It  is  well  known 
that  this  class  includes  lohsters,  crahs,  prawns,  and  those 
légions  of  small  animais  which  serve  as  the  police  of  the 
sea-shore,  purifying  the  waters  of  the  océan  of  ail  or- 
ganic  matters,  which  otherwise  would  corrupt  them. 
They  do  not,  like  insects,  shine  with  variegated  coloirrs  ; 
their  forms  are  hardy  and  varied,  and  they  are  often 
pleasing  on  account  of  the  singularity  of  their  move- 
ments.  Professer  Verrill  has  recently  studied  some  of 
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these  créatures,  and  has  clearly  shown  how  interesting 
they  are,  not  only  to  naturalists,  but  to  people  in 
general. 

Crustaceans  and  worms  furnish  the  greatest  number 
of  paupers  and  infirm  individuals  ; and  a great  many  of 
tbem  need  the  continuai  assistance  of  their  neighbours 
to  enable  tbem  to  get  their  living,  While  other  animais 
advance  towards  perfection  as  they  grow  older,  it  is  far 
different  with  many  crustaceans,  and  we  should  be 
tempted  to  refer  to  the  vegetable  kingdom  many  of  them 
at  the  very  period  when  they  are  approaching  the  adult 
condition.  Cuvier  placed  ail  the  class  of  cirrhipedes 
among  the  mollusca,  and  the  lernæans  among  the 
worms.  Many  of  the  se  animais  which  are  but  indif- 
ferently  adapted  to  live  without  help  from  others,  hâve 
recourse  to  benevolent  neighbours  ; from  one  they  seek 
only  shelter,  from  another  a part  of  his  booty,  from 
a third  both  an  asylum  and  protection.  They  are  often 
reduced  to  a mere  skin;  everything  else  has  disappeared, 
and  there  remains  no  proper  organ  except  that  which  is 
necessary  for  the  reproduction  of  the  species.  Corpulent, 
blind,  impotent,  legless  cripples,  their  existence  is  more 
precarious  than  that  of  those  misérable  mutilated  beings 
found  in  our  cities  ; they  only  live  on  the  blood  of  the 
neighbour  which  gives  them  an  asylum.  Yet  when  they 
first  quit  the  egg  they  are  ail  free;  they  frisk,  they  swim 
with  the  rapidity  of  lightning,  and  at  the  close  of  life 
we  find  them  deformed,  and  crouched  in  some  living 
refuge,  as  if  a foui  leprosy  had  atrophied  within  them  ail 
the  organs  which  served  as  a means  of  communication 
with  the  outer  world.  Parasites  and  messmates,  fur- 
nished  at  first  with  the  same  kind  of  limbs  and  the 
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same  habits,  can  sometimes  only  be  distinguisbed  from 
eacb  other  wben  we  bave  made  our  observations  on 
tbem  in  tbeir  first  swaddling  clotbes.  Tbe  cbild  bas 
given  a due  to  tbe  bistory  of  tbe  old  man. 

We  will  not  examine  tbese  animais  in  ail  tbe  details 
of  tbeir  private  life,  and  yet  we  are  strongly  tempted  to 
confess  to  our  readers  some  of  tbe  indiscreet  acts  of  wbicb 
we  bave  been  guilty,  in  watching  tbem  wbile  cbanging 
tbeir  dress.  Notwitbstanding  tbeir  sbyness  and  tbeir 
desire  to  escape  observation  during  tbe  moulting  period, 
we  bave  more  tban  once  made  observations  on  tbem 
wbile  quitting  tbeir  garment  wbicb  bas  become  too  small. 
Tbe  old  tunic  generally  splits  down  tbe  back,  and  falls 
off  ail  in  one  piece  as  it  gives  tbe  animal  egress.  Tbe 
crustacean  is  extended  quite  soft  and  supple  by  tbe  side 
of  its  rigid  carapace. 

Of  ail  tbe  free  crustacean  messmates,  one  of  tbe 
most  interesting,  thougb  among  tbe  smallest  of  tbem,  is 
a tiny  crab,  about  as  large  as  a young  spider,  wbicb 
lives  in  mussels,  and  wbicb  bas  been  often  accused, 
tbougb  evidently  wrongfully,  as  tbe  cause  of  tbe  indis- 
position so  well  known  by  those  wbo  are  fond  of  tbis 
mollusc.  Very  many  of  tbem  bave  been  seen  witbin  tbe 
last  few  years,  and  yet  accidents  bave  been  very  few. 
Tbe  mussels  tbemselves  are  guilty;  tbey  produce  on 
some  per  sons  an  injurions  effect,  tbrougb  idiosyncracy . 
We  bave  at  least  a word  to  serve  as  an  explanation,  and 
at  présent  we  must  content  ourselves  witb  it. 

Under  wbat  conditions  do  tbose  crabs,  called  by 
naturalists  Pinnotheres,  and  wbicb  we  do  not  find  else- 
wbere,  inbabit  mussels  ? Are  tbey  parasites,  pseudo- 
parasites, or  messmates  ? It  is  not  a taste  for  voyaging 
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which  tempts  them,  but  the  desire  of  having  always  a 
secure  retreat  in  every  place.  The  pinnothere  is  a 
brigand  who  causes  himself  to  be  followed  by  the  cavern 
which  he  inhabits,  and  which  opens  only  at  a well-known 
watchword.  The  association  redounds  to  the  advantage 
of  both  ; the  remains  of  food  which  the  pinnothere  aban- 
dons are  seized  upon  by  the  mollusc.  It  is  the  rich 
man  who  instals  himself  in  the  dwelling  of  the  poor,  and 
causes  him  to  participate  in  ail  the  advantages  of  his 
position.  The  pinnotheres  are,  in  our  opinion,  true 
messmates.  They  take  their  food  in  the  same  waters  as 
their  fellow-lodger,  and  the  crumbs  of  the  rapacious 
crabs  are  doubtless  not  lost  in  the  mouth  of  the  peaceful 
mussel.  There  is  no  doubt  that  these  little  plunderers 
are  good  lodgers,  and  if  the  mussels  furnish  them  with 
an  excellent  hiding-place  and  a safe  lodging,  they  them- 
selves  profit  largely  by  the  leavings  of  the  feast  which 
fall  from  then  pincers.  Little  as  they  are,  these  crabs 
are  well  furnished  with  taclde,  and  advantageously 
placed  to  carry  on  their  fishery  in  every  season.  Con- 
cealed  in  the  bottom  of  their  living  dwelling-place  (a 
den  which  the  mussel  transports  at  will)  they  choose 
admirably  the  moment  and  the  place  to  rush  out  to  the 
attack,  and  always  fall  on  their  enemy  unawares.  Some 
of  these  pinnotheres  live  in  ail  seas,  and  inhabit  a 
great  number  of  bivalve  molluscs.  The  northern  seas 
contain  a large  species  of  Modiola  (Mocliola  Papuana) 
which  is  especially  found  in  deep  and  almost  inaccessible 
parts,  and  which  always  encloses  a couple  of  pinno- 
theres about  the  size  of  a hazel-nut.  We  hâve  opened 
hundreds  of  these  modiolæ,  and  we  hâve  never  met  with 
any  without  their  crabs.  We  hâve  long  since  deposited 
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some  specimens  of  these  j)innotheres  in  the  galleries  of 
the  Natnral  History  Muséum  at  Paris. 

The  large  mussel,  which  furnislies  fine  pearls  (Avictila 
margaritifera),  lodges  also  pinnotheres  of  a particular 
species  by  the  side  of  another  messmate  more  allied  to 
a lobster  than  a crab.  It  is  not  even  impossible  that 
these  crùstaceans,  with  other  messmates  or  parasites, 
contribute  to  the  formation  of  pearls,  since  these  geins, 
so  highly  jirized  in  the  fashionable  world,  are  only  the 
resuit  of  vitiated  sécrétions,  and  are  usually  the  resuit  of 
wounds. 

We  also  meet  with  a little  crab  (Ostracotheres  tri- 
dacnæ,  Piuppel)  in  the  acephalous  mollusc,  whose  immense 
Shell  sometimes  serves  as  a vessel  for  holy  water  ; and  it 
lives  doubtless  in  many  other  bivalves  which  hâve  not 
yet  been  examined. 

Dr.  Léon  Vaillant  lias  written  a very  interesting 
memoir  on  the  Tridacnæ,  and  informs  us  that  the  crab 
takes  shelter  in  their  branchial  chamber.  Therefore, 
since  the  molluscs  live  only  on  vegetable  substances, 
while  the  Ostracotheres  feed  entirely  on  animal  matter, 
Mons.  Vaillant  supposes  that  the  latter  take  their  choice 
of  the  food  as  it  enters,  and  seize  on  its  passage  that 
which  suits  them  best.  Mr.  Peters,  during  his  abode 
on  the  coast  of  Mozambique,  studied  a great  many 
of  these  acephala  and  pearl-mussels,  and  found  their 
interior  inhabited  by  three  crustacean  decapods,  a j^in- 
nothere,  and  two  macrouræ  allied  to  the  Ponto7iia,  to 
which  he  lias  given  the  name  of  Conchodytes  ; the 
Conchodytes  tridacnæ  inhabits  the  Tridacna  sguammosa  • 
the  Conchodytes  meleagrmæ,  as  its  spécifie  name  indicates 
lives  in  the  shell  of  the  pearl-mussel. 
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Professor  Semper  bas  recently  observed  pinnotberes  in 
bolotburians  at  tbe  Philippine  Isles,  and  Mons.  Alphonse 
M.  Edwards  bas  described  some  from  New  Caledonia 
(P.  Fiècherii)  ; so  tbat  tbese  little  crabs,  tbe  friends  of  tbe 
mollnscs,  are  known  in  botb  bemispberes. 

Do  not  tbese  conditions  seem  to  autborize  tbe  con- 
clusion tbat  tbe  same  tbougbt  bas  presided  over  tbe 
appearance  of  ail  living  créatures  ; tbat  tbey  bave  ail 
corne  into  existence,  not  according  to  tbe  chance  ar- 
rangement of  surrounding  media,  but  according  to  tbe 
laws  establisbed  from  tbe  very  origin  of  ail  tbings  ? 

The  Shell  wbicb  lodges  botb  tbese  pinnotberes,  in  tbe 
Mediterranean  as  well  as  tbe  Atlantic,  is  a large  acepha- 
lous  mollusc,  known  under  tbe  name  of  Jambonneau 
(a  smaU  bam  or  gammon),  and  wbicb,  according  to 
Aristotle,  barbours  two  different  kinds  of  messmates. 
Tbis  illustrions  natural  philosopher  also  described  a Pon- 
tonia  {Pontonia  custos,  Guérin— P.  Pyrrhena,  M.  Edw.) 
about  an  inch  and  a half  long,  of  a pale  rose  colour, 
more  or  less  transparent,  and  wbicb  lives  with  its  com- 
panion,  tbe  pinnothere,  in  tbe  cavity  of  tbe  Pmna 
7narina.  Tbis  is  tbe  same  animal  wbicb  a naturalist  of 
tbe  last  century  named  tbe  Cancer  custos. 

We  bave  wisbed  to  ascertain  wbetber  Pliny  knew 
tbese  crustaceans.  He  bas  spoken  of  tbem  in  tbe  fol- 
lowing  terms  Tbe  Chama  is  a clumsy  animal  witb- 
out  eyes,  wbicb  opens  its  valves  and  attracts  otber  fisbes, 
wbicb  enter  witbout  mistrust,  and  begin  to  take  tbeii 
pastime  in  their  new  abode.  Tbe  pinnothere  seeing  bis 
dwelling  invaded  by  strangers,  pinches  bis  bost,  wbo 
immediately  closes  bis  valves,  and  kills  one  after  anotbei 
tbese  presumptuous  visitors,  tbat  be  may  eat  tbem  at 
bis  leisure.” 
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Cuvier  did  not  believe  tliat  tlie  pinnothere  brouglit 
any  food  to  the  mollusc,  since  the  latter,  in  his  opinion, 
lives-entirely  on  sea-water. 

Otlier  zoologists  regard  the  pinnothere  as  an  intruder 
whom  chance  has  brouglit  into  this  mysterious  position. 
Others  again  consider  mussels  as  acquaintances  possessed 
of  a very  curions  disposition,  and  that  having  no  eyes, 
they  hâve  interested  in  their  fate  this  little  crab,  which  is 
perfectly  provided  with  eyesight.  In  fact,  in  common 
with  other  crustaceans  of  his  species,  lie  carries  on  each 
side  of  his  carapace,  at  the  end  of  a movable  stalk,  a 
charming  little  globe,  provided  with  some  hundreds  of 
eyes,  which  lie  can  direct  upon  his  prey,  as  the  astro- 
nomer  turns  his  telescope  on  any  point  of  the  firma- 
ment. These  later  naturalists  consider,  in  fact,  their 
crab  as  a living  journal  which  supplies  his  host  with 
the  news  of  the  day.  Eumphius,  a Dutchman,  the 
first  who  described  the  animal  of  the  nautilus,  also 
understood  the  habits  of  pinnotheres.  In  his  ‘^Am- 
boinche  Eariteit  Kamer,”  published  in  1741,  lie  says 
that  these  crustaceans  inhabit  always  two  kinds  of  shell- 
fish,  the  Pinna  and  the  Chaîna  squainata,  According  to 
him,  when  these  molluscs  hâve  attained  their  growth, 
one  pinnothere  (one  only  at  least  in  the  Chama)  lives  in 
their  interior  and  does  not  abandon  its  lodging  till  the 
death  of  its  host.  Eumphius  regards  this  crustacean  as 
a faithful  guardian,  fulfilling  the  duties  of  a door-keeper. 
In  1638  he  found  actually  two  sorts  of  keepers  : by  the 
side  of  a Brachyuron,  carrying  an  embossed  buckler, 
slender  in  front,  he  discovered  a Macrouron  of  the  leno-th 
of  his  finger-nail,  of  a yellowish  orange  colour,  semi- 
transparent,  with  white  and  very  slender  claws,  It  is 
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witliout  doulbt  tli6  SEIÛ.6  EniniEl  tliEt  Mons.  Potcrs,  of 
Berlin,  found  on  the  coast  of  Mozambique,  and  of  wbicb 
we  liave  spoken  before. 

A little  crab  is  known  to  live  near  tbe  coast  of  Peru 
(Fahia  Cliïlensis,  Dana),  wbicb  exists  under  somewbat 
different  conditions.  He  cbooses,  not  a bivalve  mollusc, 
but  a sea-urcbin  {Euriechinus  imbecillus,  Verrill),  and 
lodges  in  tbe  intestine,  near  its  termination,  so  as  to 
seize  as  tbey  pass  by  ail  tbose  living  créatures  wbicb  are 
attracted  by  tbe  odour.  Doubtless,  tbe  delicacy  of  om^ 
sense  of  smell  is  disgusted  by  sucb  a mode  of  seeking 
food;  but  tbis  prédilection  maybave  a reason  witb  wbicb 
we  are  not  acquainted.  Tbere  are  a considérable  numbei 
of  otber  species  wbicb  live  under  similar  conditions. 

On  tbe  coast  of  Brazil,  my  son  found  two  couples  of 
crabs  in  tbe  tube  of  a very  long  annelid,  narrow  at  tbe 
ends,  and  wide  in  tbe  middle.  Tbe  tube  was  too  small 
at  tbe  end  to  allow  tbem  to  escape.  Tbese  crustaceans 
bad,  no  doubt,  penetrated  tbitber  before  tbey  bad  at- 
tained  tbeir  Ml  size. 

A crab  of  tbe  family  of  tbe  Maidse  conceals  itself  in 
tbe  substance  of  a polypidom  very  common  in  tbe  Viti 
Islands,  in  company  witb  a gasteropod  mollusc,  and 
botb  of  tbem  assume  tbe  exact  colour  of  tbe  polypidom. 
Tbis  is  a new  kind  of  mimicry,  Tbis  crab  is  known  by 
tbe  name  of  Pisa  Styx,  tbe  gasteropod  is  a Cypræa,  tbe 
polyp  is  tbe  Melitliea  ochracea.  A decapod  crustacean, 
tbe  Galathea  spinirostris,  seeks  for  a Comatula,  tbe 
colour  of  wbicb  it  exactly  imitâtes,  and  witb  wbicb  it 

lives  on  tbe  most  friendly  terms. 

Tbe  bolotburiæ,  of  wbicb  we  bave  already  spoken, 
appear  to  abord  an  abode  to  many  animais  : indepen- 
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dently  of  the  Fierasfer,  the  Ilolothuria  scabra  of  tlic 
Philippine  Islands  regularly  lodges  in  its  interior  a 
couple,  and  sometimes,  thougli  rarely,  a greater  number 
of  pinnotheres  belonging  to  two  distinct  species.  Tliey 
choose  this  domicile  at  an  early  period,  and  must  be  higlily 
delighted  with  this  obscure  abode,  since  they  are  seen 
no  more,  and  when  they  hâve  once  entered  never  quit 
this  living  cavern.  This  observation  is  due  to  Professor 
Semper,  who  bas  made  us  acquainted  with  so  many 
curious  facts  of  the  China  Sea  and  the  Pacific  Océan. 
In  the  midst  of  the  slender  branches  of  a coral  of  the 
Sandwich  Islands,  the  Pæcilopora  cæspitosa  of  Dana, 
there  lives  a little  crab  {Ilopalocarcmus  marsupialis, 
Stimpson),  which  is  at  last  completely  enclosed  by  the 
végétation  of  the  coral.  It  only  keeps  up  sufficient 
communication  with  the  exterior  to  enable  it  to  procure 
food.  The  coral,  however,  furnishes  it  nothing  but  a 
resting-place  in  the  midst  of  its  tissues. 

Among  the  Philippine  Islands,  also,  a brachyurous 
crustacean  lives  in  the  branchial  cavity  of  one  of  the 
Ilalioticlæ,  and  another  on  the  body  of  a holothuria.  On 
the  coasts  of  Brazil,  P.  Millier,  during  his  abode  at 
Desterro,  saw  some  Porcellanæ  inhabiting  star-fish,  not 
as  parasites,  as  had  been  supposed,  but  as  true  mess- 
mates.  A crustacean  possessed  of  but  little  generosity 
is  the  Lithoscaptus  of  Mons.  Milne -Edwards.  Provided 
with  beak  and  claws  for  the  purpose  of  attack,  it  instals 
itself,  sad  to  say,  in  the  pantry  of  a médusa,  and  instead 
of  making  use  of  its  own  weapons,  takes  advantage  of 
the  perfidious  nematocysts  of  its  acolyte,  in  order  to  live 
quietly  at  his  expense. 

Under  the  name  of  Asellus  medusæ,  Sir  J.  G.  Dalyell 
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lias  made  us  acquainted  with  another  messmate  of  the 
medusæ  whicli  greatly  resembles  an  Idothea. 

Another  kind  of  commensalism  is  that  of  the 
Dromiæ.  These  crabs  are  of  the  ordinary  size,  and 
lodge,  from  their  earliest  youth,  under  a growing  family 
of  polyps,  which  increases  with  them.  This  colony  has 
for  its  principal  foundation  a living  Alcyonium,  which 
covers  the  carapace,  and  as  it  develops,  adapts  itself 
perfectly  to  ail  the  inequalities  of  the  céphalothorax  ; 
one  might  consider  it  an  intégral  part  of  the  crab. 
Sertulariæ,  Corynes,  Algæ,  develop  themselves  on  this 
Alcyonium,  and  the  Dromia,  masked  by  this  living  rock 
which  it  carries  on  its  shoulders  like  the  fabled  Atlas, 
marches  gravely  in  pursuit  of  her  prey.  She  has  no 
fear  of  arousing  the  attention  of  her  enemies.  The 
greatest  vigilance  cannot  prevent  the  sudden  attack  of 
these  dangerous  neighbours.  There  is  in  the  Mediterra- 
nean  a species  which  sometimes  cornes  to  our  coast. 
They  are  also  known  in  the  Indian  Seas  and  in  the 
Northern  Pacific.  Eumphius  named  the  dromia  Cancer 
lanosus  ; it  is,  said  he,  a crab  which  carries  grass  or 
moss  on  its  back.  It  is  also  mentioned  by  Eenard. 
Dana  has  observed  a sea-anemone  covering  a crab  in  the 
same  manner  as  the  Alcyonium  does  the  dromia,  and 
which  is  not  less  dangerous.  The  mode  of  life  of  this 
anemone  has  procured  for  it  the  name  of  Cancrisocia 
expansa.  In  the  north  of  California,  a crab  {Cryptoli- 
thoides typicus)  covers  itself  in  the  same  manner  with  a 
living  cloak  which  hides  it  from  view,  and  under  cover 
of  which  it  surprises  those  whom  it  attacks.  It  has 
already  cleared  the  ground  of  its  prey  before  any  alarm 
has  been  given  to  the  neighbourhood. 
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We  sliould  perliaps  speak  here  of  an  association  of 
another  kind,  the  nature  of  which  it  is  difficult  to  ascer- 
certain  ; I refer  to  the  little  crab,  the  Turtle  Crah  of 
Brown,  which  is  met  with  in  the  open  sea  on  the  cara- 
pace of  turtles,  and  sometimes  on  sea-weeds.  It  may  he 
supposed  that  it  takes  advantage  of  the  carapace  of  its 
neighbour,  in  order  to  transport  itself  at  little  expense 
into  different  latitudes,  and  it  is  asserted  that  the  sight 
of  this  crustacean  gave  confidence  to  Christopher  Colum- 
bus,  eighteen  days  before  the  discovery  of  the  New 
World.  Besides  this  animal,  a whole  society  chooses 
this  movable  habitation  : in  addition  to  the  cirrhipedes 
we  also  find  the  Tandis,  which  is  not,  however,  con- 
demned  to  live  there  always. 

The  macrourous  decapods  are  more  rarely  found  as 
messmates,  but  still  a Palæmon  is  sometimes  seen  on 
the  hody  of  an  Actinia,  according  to  Semper,  and  another 
in  the  branchial  cavity  of  a Pagmms.  But  that  which 
is  more  generally  known,  is  the  presence  in  the  Euplec- 
tella  aspergülum  of  the  palæmon  which  lodges  in  this 
fairy  palace.  It  is  probable  that  the  Euplectella  of  the 
Atlantic,  recently  observed  near  the  Cape  Verd  Islands 
by  the  naturalists  on  board  the  Challenger,  also  conceals 
this  crustacean  in  its  interior.  We  may  also  allude  here 
to  the  Hypoconcha  tahulosa,  a crah  whose  carapace  is  too 
soft  to  allow  it  to  venture  out  undefended,  and  which 
covers  itself  with  the  shell  of  a bivalve  mollusc. 

Among  the  varions  associations  of  this  kind,  none  is 
more  remarkable  than  that  of  the  soldier-crabs,  so  ahun- 
dant  on  our  coasts,  and  calledhy  the  names  oî Bernard  the 
Hermit  and  Kakerlot  by  the  Ostend  fishermen.  It  is 
well  known  that  these  crahs  are  decapod  crustaceans, 
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very  like  miniature  lobsters,  wbich  lodge  in  deserted 
shells,  and  change  their  dwelling-place  as  they  grow 
larger.  The  young  ones  are  content  with  very  little 
habitations. 

The  shells  which  give  them  shelter  are  such  as  hâve 
been  shed,  which  they  find  at  the  bottom  of  the  sea,  and 
and  in  which  they  conceal  their  weakness  and  their 
misery.  These  animais  hâve  an  abdomen  too  soft  to 
bear  the  dangers  which  they  meet  with  in  their  warfare, 
and  that  they  may  be  less  exposed  to  the  claws  of  their 
numerous  enemies,  they  take  shelter  in  a shell  which 
serves  at  the  same  time  both  as  a dwelling  and  a buckler. 
Armed  cap -à-pie,  the  soldier-crabs  march  boldly  on  the 
the  enemy,  and  know  no  danger,  since  they  always  hâve 
a secure  retreat. 

But  this  animal  does  not  live  alone  in  this  asylum. 
He  is  not  so  much  of  an  anchorite  as  he  appears  to  be, 
for  by  his  side  an  annelid  usually  instals  himself  as  a 
messmate,  which  forms  with  the  Pagurus  one  of  the 
most  terrible  associations  that  are  known.  This  annelid 
is  a long  worm,  like  ail  the  nereids,  whose  supple  and 
undulating  body  is  armed  along  its  sides  with  arrows, 
lances,  pikes,  and  poniards,  the  wounds  of  which  are 
always  dangerous.  It  is  a living  panoply  which  glides 
furtively  into  the  enemy' s camp  without  giving  the 
alarm. 

When  a pagurus  is  on  the  march  it  resembles  a nest 
of  pirates,  who  never  cease  their  exploits  till  ail  lias  been 
ravaged  around  them.  This  shell  is  so  innocent  in  its 
appearance,  that  it  introduces  itself  everywhere  without 
provoking  the  least  suspicion.  It  is  usually  covered  with 
a colony  of  Hydractiniæ,  and  in  the  interior,  Peltogasters, 
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Lyriopes,  and  other  criistaceans  often  establisli  them- 
selves.  The  paguri  are  not  messmates  of  an  ordinary 
kind,  for  they  inhabit  only  a deserted  shell.  They  are 
spread  over  ail  seas.  They  are  found  in  the  Mediter- 
ranean,  the  Northern  Sea,  on  the  coasts  of  the  Pacific,  of 
New  Zealand,  and  of  the  East  Indian  islands  : thirty 

species  and  even  more  hâve  been  inserted  in  the  catalogue 
of  crustaceans. 

Natuialists  liave  givGn  the  name  of  CcnolAtse  to  some 
paguiians  inhabitiiig  the  seas  of  warmer  latitudes  ; these 
hâve  an  abdomen  like  the  pagurus,  antennæ  like  the 
Birgus,  and  like  it  they  inhabit  sliells.  The  CenoUta 
Diogenes  is  a species  found  in  the  Antilles. 

Other  pagurians,  the  Birgi,  grow  very  large,  and  con- 
eeal  theii-  abdomen  no  longer  in  a shell,  but  in  the 
Cl  evices  of  the  rocks,  as  lobsters  do  at  the  moulting  time, 
to  protect  their  body  while  deprived  of  their  défensive 
armour.  In  the  East  Indies  they  remain  on  land,  and 
even  elimb  into  trees.  They  hâve  so  much  strength  in 
their  pincers,  that  Kumphius  relates  of  one  of  these 
crustoceans,  that,  while  stretohed  on  a brandi  of  a tree, 
it  raised  a goat  by  the  ears. 

Side  by  side  with  the  pagurians  which  instal  them- 
selves  in  a shell  witli  thick  and  completely  opaque  walls, 
we  recogmze  crustaceans  of  tlie  order  of  ampliipods’ 
the  Phronimœ,  wtiich  choose  for  ttiemselves  not  an  aban- 
doned  hovel,  but  a véritable  crystal  palace,  and  take 
possession  of  it  without  inquiring  vvliether  or  no  it  is 
inhabited.  The  daylight  iienetrates  througli  the  walls  of 
their  dwellings,  and  it  can  scarcely  be  discerned  in 
the  water  whether  or  no  their  body  is  protected  by  a 
covenng.  They  usually  take  the  dwelliiig  of  a Salpa,  a 
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Beroë,  or  a Pyrosoma,  and  from  within  this  lodging  they 
give  themselves  up  to  the  pleasures  of  fishing. 

The  Phronima  sedentaria  which  lodges  with  the  salpa 
seems  to  he  scattered  over  the  warm  seas  of  both  hemi- 
spheres.  For  the  honour  of  the  species,  the  females 
alone  seek  the  assistance  of  their  neighbours,  without  at 
the  same  tirne  abandoning  their  characteristic  robe. 
The  sexes  differ  little  from  each  other  except  in  size, 
in  the  abdomen,  and  in  the  antennæ.  Mamy  has  de- 
scribed  certain  amphipod  crustaceans  which  also  inhabit 
the  Salpæ. 

Another  phronima  described  hy  Professor  Clans,  the 
Phronima  elongata,  lives  in  the  same  manner  ; but  instead 
of  occupying  a living  bouse,  it  generally  seeks  an  empty 
lodging,  in  which  it  estahlishes  itself  like  a pagurus. 

The  ‘‘Bernard  the  Hermit”  of  the  Marseillaise  fisher- 
men,  the  Pyades,  hecomes  the  messmate  of  an  anemone 
which  Dugès  has  called  Actinia  parasitica.  According 
to  the  observations  of  the  learned  professor  at  Montpelier, 
the  mouth  of  this  anemone  is  always  situated  opposite  to 
that  of  the  crustacean,  to  take  advantage  of  the  morsels 
which  escape  from  his  pincer  s.  Both  of  them  profit 
hy  this  association  ; and  the  opening  of  the  shell  is  pro- 
longed  hy  a horny  expansion  furnished  hy  the  foot  of  the 
actinia. 

On  the  coast  of  England  lives  another  soldier-crah 
{Pagurus  Prideauxii),  which  has  as  its  principal  messmate 
a sea  anemone  called  Âdamsia,  which  Mons.  Greeff  found 
at  the  island  of  Madeira.  This  pagmms  is  especially 
remarkahle  for  the  good  understanding  which  exists 
between  himself  and  his  acolyte — he  is  a model  Amphi- 
tryon. Lient. -Col.  Btnart  Wortley  has  watched  it  in  its 


FREE  MESSMATES. 


27 


private  life,  and  tlius  relates  tlie  resuit  of  liis  observa- 
tions : tliis  animal  after  lie  bas  tished,  never  fails  to  offer 
the  best  morsels  to  bis  neigbbour,  and  often  during  tbe 
day,  ascertains  if  it  is  not  bungry.  But  more  especially 
wben  be  is  about  to  cbange  bis  dwelling,  does  be  re- 
double bis  care  and  bis  attention.  He  manœuvres  witb 
ail  tbe,  delicacy  of  wbicb  be  is  capable,  to  make  tbe 
anemone  cbange  its  sbell  ; be  assists  it  in  detacbing 
itself,  and  if  by  chance  tbe  new  dwelling  is  not  to  its 
taste,  it  seeks  anotber  until  tbe  Adamsia  is  perfectly 
satisfied.  Tins  association  is  not  confined  to  tbe  union 
of  a decapod  witb  a nereid  and  an  actinia  \ a curious 
cirrbipede  often  establisbes  itself  on  tbe  body  of  tbe 
paguius,  and  on  tbe  outside  of  tbe  sbell  we  generally 
find  a colony  of  polyps,  of  a rose  or  yellow  colour,  wbicb 
extend  like  a living  carpet  round  tins  habitation.  Tbirty- 
six  years  ago  we  bave  given  tbe  name  of  Ilydractinia  to 
these  polyps,  wbicb  were  till  tben  entirely  unknown  to 
naturalists,  and  wliich  form  babitually  a double  overcoat 
for  tbe  pagmd,  if  I may  employ  tbe  expression  of  my 
learned  colleague,  Mons.  Cb.  Desmoulins. 

In  the  Mediterranean  lives  tbe  Perella  di  mare  of  tbe 
Italian  fisbermen,  the  Reclus  marin  of  tbe  Marseillaise  ; 
tbis  Alcyonium  ought,  by  its  manner  of  life,  to  be 
placed  near  tbe  Hydractiniæ,  and  bas  been  carefully 
studied  by  Mons.  Ch.  Desmoulins.  It  is  tbe  Alcyonium 
{Suhe rites)  domuncula  of  Lamarck  and  Lamouroux. 

The  abdomen  of  tbese  paguri  is  not  only  sbeltered 
in  a sbell,  but  babitually  visited  by  isopod  crustaceans 
described  under  tbe  names  of  Athelca,  Prosthetes,  and 

Phryxus,  wbicb  bave  entirely  lost  tbe  livery  of'tbeir 
order. 
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In  the  same  association  we  also  find  the  Liriope,  a 
little  isopod  crustacean,  of  which  much  has  been  said, 
but  which  for  a long  time  obstinately  resisted  ail 
attempt  at  observation. 

This  latter  personage  is  an  isopod  crustacean,  of 
moderate  size,  which  chooses  the  Peltogaster  as  a place 
of  abode,  after  having  undergone  a very  curions  régressive 
metamorphosis.  In  fact,  the  young  lyriope  has  at  first 
its  little  feet  like  other  isopods,  but  in  the  adult  state, 
the  female  loses  her  antennæ,  and  changes  her  buccal 
as  well  as  her  branchial  appendages,  so  as  to  assume  a 
different  appearance.  Several  naturalists  hâve  already 
endeavoured  to  give  the  life-history  of  this  singular 
Bopyrian.  The  illustrions  Kathke  of  Konigsberg  dis- 
covered  it;  Professor  Lilljeborg,  of  the  University  of 
üpsal,  gave  the  first  account  of  it;  and  finally  Professor 
Steenstrup  of  Copenhagen  made  known  its  true  origin. 
In  short,  the  Lyriopes  are  Bopyrian  Isopods,  living 
on  cirrhipedes  (SacculinidesB)  as  real  messmates,  if  not 
as  parasites  ; the  male  préserves  his  dignity  and  his 
prestige,  but  the  female  strips  herself  of  ail  the  attri- 
butes  of  her  sex,  and  descends  to  the  lowest  degree  of 
servitude. 

Faujas  de  Saint-Fond  has  mentioned  a fossil  hermit- 
crab  as  found  in  the  mountain,  St.  Pierre  de  Maestricht; 
but  he  called  by  this  name  a crustacean  of  the  genus 
Callianassa  and  not  a pagurus.  These  CaUianassæ  are 
always  completely  isolated  in  the  chalk,  and  it  is  pro- 
bable that  they  hâve  no  other  domicile  than  the  sand  or 
ooze  at  the  bottom  of  the  sea,  in  which  they  hollow 
ont  galleries  for  themselves.  Lobsters  act  in  the  same 
manner  after  moulting.  The  Gehiæ  live  like  the  Callia- 
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iiassæ,  hidden  in  tlie  nmd.  The  Limnaria  lignorum  and 
the  Chelura  terehrans  dig  ont  a retreat  for  themselves  in 
wood,  like  the  Teredines. 

We  hâve  jnst  seen  that  the  higher  crustaceans,  with 
their  well-mounted  eyes,  then  enormous  antennæ,  and 
their  formidable  pincer  s,  are  not  ail  of  them  the  great 
lords  they  prétend  to  be  ; more  than  one  of  them  lias  to 
hold  ont  its  hand  and  to  accept  humbly  the  assistance  of 
its  neighbours. 

In  the  group  of  isopod  crustaceans  we  find  many 
nécessitons  beings,  which,  too  proud  to  ask  for  food,  are 
contentëd  to  take  their  place  on  some  fish  which  is  a 
good  swimmer,  which  they  abandon  as  soon  as  their 
interest  demands  it  ; if  their  host  conducts  them  to 
régions  that  do  not  suit  them,  or  if  they  hâve  otherwise 
to  complain  of  him,  they  give  him  wp,  and  begin  their 
maritime  pérégrinations  with  a fresh  colleague.  They 
always  preserve  ail  their  fishing  tackle  and  their  .sailing 
gear,  and  the  female  does  not  change  lier  dress  any  more 
than  the  male.  We  hâve  to  notice  thatthese  crustaceans 
often  identify  themselves  so  entirely  vith  their  host 
that  they  seem  to  be  a portion  of  him,  and  even  to 
assume  his  peculiar  colour.  This  is  not  a sign  of 
servility,  but  a means  of  passing  unobserved,  and  of 
escaping  from  the  sight  of  the  enemy  that  is  watchhig 
them.  Naturalists  hâve  given  the  name  of  Anilocræ  to 
some  of  these  free  messmates. 

Any  one  who  lias  remained  for  some  time  on  the 
coast  of  IBrittany,  especially  at  Concarneau,  and  who 
does  not  look  with  indifférence  on  the  many  sujierb 
fishes  which  are  taken  every  day,  cannot  fail  to  hâve 
been  struck  with  the  presence  of  a rather  large  crusta- 
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cean,  which  clings  to  the  sides  of  several  kinds  of  Lahra, 
especially  the  smaller  species.  This  crustacean  is  an 
Anilocrian  so  common  that  we  can  scarcely  imagine  it  to 
hâve  escaped  the  attention  of  any  naturalist.  Neverthe- 
less,  no  Work  makes  mention  of  the  regular  attendance 
on  the  Labra  by  the  Anilocra,  which  bears,  we  know  not 
why,  the  spécifie  name  of  Mediterranean.  Eondelet  was 
probably  acqnainted  with  it,  when  he  spoke  of  the  fish- 
lice,  which  do  not  dérivé  their  birth  from  these  fishes, 
but  from  the  sea  mud.  We  often  see  males  by  the  side 
of  females  on  the  same  individual. 

Some  years  ago  a school  of  large  cetaceans,  known 
under  the  name  of  Grindewhalls  or  Globicephalæ  were 
pursued  in  the  Mediterranean,  and  those  which  were 
captured  contained  in  the  cavity  of  their  nostrils,  isopods 
closely  allied  to  the  Cirolana  spinipes,  if  not  identical 
with  it.  Till  then  the  isopods  had  only  been  found  on 
sea  fishes  ; fresh-water  fish  are  not,  however,  entirely 
exempt  ; in  fact,  a species  of  Œga  {Œga  interrupta  of 
Martens)  has  just  been  found  on  the  skin  of  a fresh- 
water  fish  of  Bornéo,  the  Notopterus  hypselonotus . This 
same  genus  includes  a species  {Œga  spongiophila)  which 
lives  in  the  magnificent  sponge,  the  Euplectella.  We 
know  also  a certain  number  of  isopods  which  prefer  the 
interior  of  their  neighbour’s  body,  and  instal  themselves 
in  the  cavity  of  the  mouth,  either  to  fish  at  the  same 
time  as  their  host,  or  to  seize  the  food  on  its  passage  ; 
others  are  of  such  a cruel  nature,  that  they  make  no 
scruple  to  establish  themselves  in  the  stomach  of  a 
peaceable  white  fish.  Without  injuring  any  important 
organ,  they  penetrate  in  couples  between  the  intestines, 
and,  concealed  in  this  retreat,  they  seize  by  the  narrow 
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entrance  door,  wliicb  they  keep  lialf  open,  ail  tlie  little 
animais  wliicli  are  sufficiently  bold  to  pass  by.  Tbe 
cruelty  of  tbese  beings  knows  no  bounds.  To  instal 
tbemselves  conveniently,  tbey  pierce  tbe  body  of  tbeir 
bost,  skilfully  oi^en  bis  stomacb,  and  live  tbere  as 
Sybarites  ; tbeir  lodging  is  in  future  assured  to  tbem, 
and  tbèir  fate  is  bound  up  witb  tbat  of  tbeir  bost.  Dr. 
Herklots,  wbo  bas  unfortunately  been  recently  lost  to 
science,  communicated  in  1869,  to  tbe  Academy  of  tbe 
Netberlands,  a very  interesting  memoir  on  two  crusta- 
ceans  of  a new  species,  tbe  Epichtys  giganteus,  wliicb  lives 
on  a fisb  of  tbe  Indian  Arcbipelago,  and  tbe  Ichthyoxenus 
Jellinghaiisii,  wliicb  lodges  in  a fresb-water  fisb  of  tbe 
Island  of  Java.  It  is  to  tbe  latter  tbat  we  refer  bere, 
and  it  seems  tbat  in  tbis  species  we  are  approacbing 
tbe  limits  at  wliicb  commensalism  commences. 

Tbe  CymotJwes  constitute  anotber  category  of  very 
interesting  Isopods  ; tbey  lodge  witb  tbeir  female  in  tbe 
cavity  of  a fislTs  moutb.  Dr.  Blecker,  wbo  bas  so  suc- 
cessfully  explored  tbe  Indian  seas,  obtained  more  tban 
twenty  species  of  tbese  ; but  unfortunately  lie  bas  not 
made  a note  of  tbe  fisbes  wbicb  barbour  tbem.  He  bas, 
bowever,  made  one  exception  witb  regard  to  a fisb  from 
tbe  roadstead  of  Pondicberry,  wbicb  is  two  feet  long,  and 
is  called  a Bat.  It  is  known  to  naturalists  under  tbe 
name  of  Stromatca  Nigra  ; its  flesb  is  mucb  esteemed, 
and  it  carried  in  its  moutb  a Cymotboe  called  by  Dr. 
Bleeker  Cymothoe  Stromatei.  A cymotboe  bas  also 
been  observed  in  tbe  moutb  of  an  Indian  Cbetodon. 
De  Kay  found  one  in  a Ebombus  in  tbe  United  States, 
and  De  Saussure  saw  anotber  at  Cuba;  and  lately, 
Mons.  Lafont  discovered  one  in  tbe  Bay  of  Arcacbon,  on 


32 


ANIMAL  PAEASITES  AND  MESSMATES. 


tlie  Boops,  and  on  the  Trachina  vîpera.  These  cymothoes 
are  about  fifteen  millimétrés  in  length,  and  often  fill  ail 
the  cavity  of  the  mouth.  The  most  curions  of  ail  is 
that  which  is  found  in  the  mouth  of  the  flying-fish,  a kind 
of  herring  with  elongated  fins,  which  it  uses  as  wings  to 
rise  into  the  air,  when  too  closely  pursued  in  the  water. 

' My  son,  when  examining  these  fishes,  in  his  passage 
from  Cape  Verd  to  Eio  de  Janeiro,  found  in  the  cavity  of 
their  mouth  an  enormous  female,  firmly  wedged  in  the 
branchial  arches,  with  its  head  inclined  outwards,  and 
the  male,  which  was  rather  smaller,  installed  at  her  side. 
Their  dwelling  thus  by  pairs,  as  well  as  the  entire  con- 
formation of  the  animal,  plainly  shows  that  these  crusta- 
ceans  make  themselves  at  home,  and  live  as  true  mess- 
mates.  Cunningham  lias  given  them  the  name  of 
Ceratotlioa  exoceti,  A short  time  since,  these  Cymothoes 
were  only  known  on  marine  fishes,  but  it  appears  from 
recent  observations,  that  fresh-water  fish  are  far  from 
being  exempt  from  them.  Mons.  Gertsfeld  has  recently 
noticed  some  on  the  Cyprinus  lacustris  of  the  river 
Amour,  and  another  in  the  Eio  Cadea  in  Brazil,  on  a 
Chromida,  Other  isopods  also  resort  to  fishes,  and  to 
animais  of  their  own  class,  but  they  live  as  true  para- 
sites, and  change  their  form  as  soon  as  they  hâve 
chosen  a resting-place.  We  shall  return  to  this  subject 
again.  Some  which  are  very  common  on  prawns,  are 
known  under  the  name  of  Bopyrus. 

An  interesting  division  of  amphipods  hâve  received 
the  name  of  Hyperinæ,  These  crustaceans  generally 
swim  with  facility,  but  walk  with  difficulty.  They  there- 
fore  usually  hâve  recourse  to  fishes,  or  even  to  medusæ, 
in  order  to  gain  support.  We  find  on  our  own  coasts  the 
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Hyperina  Latreillii,  lodged  in  the  superb  Ehizostoma, 
wliich  regularly  appears  in  the  later  season  of  the  year 
on  the  coast  of  Ostend;  and  a long  time  since,  in  1776, 
O.  F.  Millier  gave  to  a sj)ecies  of  this  genus  the  name  of 
Hyperùia  medusarwn.  Mr.  Alexander  Agassiz  once 
foiind  a Ilypermaoii  the  dise  of  un  Aurélia,  The  médusa, 
when  extended,  forms  for  them  a balloon  with  its 
parachute,  which  supports  and  conveys  them  with 
greater  or  less  rapidity.  Professor  Môbius  lias  but 
lately  remarked  the  presence  of  Hyperina  galba,  Mont., 
in  the  Stomohrachium  octocostatum,  Sars,  a small  species 
of  médusa  which  appears  in  the  Bay  of  Kiel  in  October 
and  Novembei.  This  naturahst  supposes  that  these 
messmates  at  first  inhabited  the  Médusa  aurita,  and 
then  migrated  into  this  species. 

Besides  these,  there  are  Gammari,  which,  accordingto 
Semper,  live  in  the  Avicula  meleagrina  (pearl  mussel), 
and  are  perhaps  the  princijial  manufacturers  of  fine 
pearls.  The  immense  buccal  cavity  of  the  fishing-frog 
{Lophius  piscatorius)  is  the  abode  in  the'  Mediterranean 
of  an  Apterychta,  andin  the  Northern  Océan  of  a curions 
amphipod  of  the  ordinary  size  of  the  Gammarus,  which 
takes  a voyage  without  expense,  and  with  no  fear  of 
wanting  provisions.  My  son  discovered  it  at  Ostend, 
and  pioposes  the  name  of  Lophiocola  to  distinguish  it. 
The  Gammari  give  lodging  themselves  to  a great 
quantity  of  parasites,  which  they  must  introduce  into 
the  bodies  of  those  to  whom  they  serve  as  food.  It 
lias  been  long  known  that  whales  hâve  lice,  to  which 
naturalists  hâve  given  the  name  of  Cyami.  They  are 
found  on  the  whales  of  both  hemispheres,  and  on  some 
other  cetaceans.  It  is  very  remarkable  that  they  are 

d-  D 


34 


ANIMAL  PARASITES  AND  MESSMATES. 


seen  on  tlie  true  whales  of  the  nortli  and  of  the  temperate 
régions,  on  the  Megaptera,  and  on  several  Catodonta,  and 
tliat  none  are  fomid  in  the  Balenoptera.  Mr.  Dali  bas 
just  noticed  some  on  the  singular  Grey  Whale  of  Cali- 
fornia. In  general,  we  may  say  that  each  cetacean 
■which  harhonrs  them,  bas  its  own  species.  Are  they 
parasites  or  messmates  ? If  we  are  to  believe  Eoussel 
de  Vauzème,  they  feed  on  the  skin  itself  of  the  whale, 
the  remains  of  which,  it  is  said,  are  found  in  their 
stomach.  According  to  this  naturalist,  the  parts  of  the 
mouth  are  not  adapted  for  suction,  and  the  stomach 
contains  ruminating  apparatus.  We  think  that  a fresh 
eNamination  is  necessary  before  this  question  can  be 
determined.  The  Cyciiui  seem  to  us  to  live  on  the 
whale,  as  the  ÂTguli  and  the  Cciligi  do  on  fish;  and  if 
these  living  créatures  dérivé  their  nourishment  only  from 
the  mucous  products  secret ed  by  the  skin,  we  may  ask 
whether  they  ought  not  to  be  classed  in  a separate  cate- 
gory,  for  they  ought  not  to  figure  on  the  list  of  paupers. 
We  hâve  found  the  orifice  of  the  Tuhicinellci  covered  with 
cyami  of  every  âge,  and  their  abundance  in  this  place 
seems  to  indicate  that  their  food  was  not  supplied  to 
them  by  the  skin  of  their  host.  Mons.  Ch.  Lutken  bas 
recently  published  a very  interesting  monograph  on 
these  curions  animais;  according  to  him  the  Cyamiis 
rliytinBe,  which  was  thought  to  proceed  from  a piece  of 
the  skin  of  a Stellerus,  appears  to  bave  been  found  on 
the  sldn  of  a whale. 

The  Picnogonons,  the  nature  as  well  as  the  kind  of 
life  of  which  bas  been  so  long  time  problematical, 
deserve  to  be  ranked  among  messmates,  at  least  during 
their  youth  ; in  fact,  after  being  hatched,  they  live  on 
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tlie  Corynes,  the  Tlydracüniæ,  and  other  polyps,  wliile  at 
a later  period  they  frequent  mollnscs  or  higlier  classes; 
Allman  mentions  tlie  case  of  a Phoxichilidium  coccineuiii 
lodged  in  a Syncoryne. 

There  are,  perliaps,  many  other  crustaceans  which, 
placed  among  messmates,  like  the  Pandarus  and  others, 
would  hâve  a right  to  daim  a further  inquiry.  It  is  a 
fact  that  they  are  never  seen  except  on  the  sldn  of  their 
host,  vdiere  they  are  always  visible,  preserve  their 
colours  entire,  and  never  change  their  costume  for  the 
undiess  of  a parasite.  The  Pandavi  live  especially  on 
the  Squalidæ.  Some  which  are  foimd  in  our  seas  are  of 
lare  elegance  of  form.  We  must,  perhaps,  place  among 
messmates  the  crustacean  which  Siebold  found  in  the 
Adriatic,  at  Pola,  on  the  belly  of  the  worm  Sahella 
xentilabrum,  and  it  is  not  impossible  that  the  Staurosoma 
observed  by  Will  on  an  actinia,  should  hâve  its  place 
here  rather  than  among  the  parasites. 

A Eotifer  without  vibratory  ciliæ,  the  Balatro  calvns 
of  Claparède,  lives  as  an  epizoon  on  the  same  annelids 
which  lodge  the  Albertia  in  their  interior.  The  Dar- 
winists,  observes  Claparède,  will  not  fail  to  remark  the 
presence  of  these  Eotifers  of  the  genus  Albertia  in  the 
interior  of  the  animal,  and  of  the  genus  Balatro  on  the 
exterior.  The  parasite  Balatro,  like  a shadow,  never 
quits  his  Mecænas,  says  the  learned  naturalist  of 
Oeneva  ; who  lias  observed  it  on  the  limicolous  Oligochsets 
of  the  Seime,  in  the  Canton  of  Geneva. 

The  N ebalia  of  Geoffroy  is  an  interesting  crustacean, 
abundant  on  the  coast  of  Brittany.  This  charmino- 
animal  gives  lodging  habitually  to  a messmate  which 
Mons.  Hesse  considered  as  an  animal  allied  to  the 
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Histriohdellæ,  but  wliioh  is  only  an  imperfectly  desoribed 
Eotator.  We  believe  tbat  it  is  the  same  animal  to 
which  Professer  Grube  bas  given  tbe  name  oi  Setson 
nehalia.  It  appears  to  assume  tbe  aspect  of  tbe  Histnob- 
dellæ,  and  may  perbaps  be  adduced  as  an  esample  of 

mimicry. 

Tbe  molluscs,  -wbatever  tbeb  name  may  imply,  are 
tbose  wbicb  sbow  tbe  most  independenee  among  ail  tbe 
inferior  ranks  of  animais  ; not  only  are  tbey  contented 
■witb  tbe  slowness  of  tbeir  paoe  and  tbe  -wretebedness  of 
tbeir  food,  but  tbey  only  very  rarely  seek  belp  from  tbeir 
neigbbours.  It  is  not,  bowever,  uncommon  to  nnd 
sonie  living  among  corals,  -wbiob  bave  even  been  desig- 
nated  coralligenous  molluscs.  Tbere  exists  a group 
of  Gasteropods,  tbe  Eulimæ,  wbicb  lodge  in  certain 
Ecbinoderms,  and  in  every  respect  deserve  to  be  classée 
among  messmates;  it  was  a long  time  before  tbe  relation 
wbicb  exists  between  tbem  and  tbe  animais  whicb  shelter 
tbem  bad  been  tborougbly  appreciated.  Dr.  Grafle 
found  one  speoies,  tbe  Eulima  hrevicula,  on  tbe  Archa^tr 
ivpictis  of  tbe  Uvea  Islands,  in  tbe  Pacific  Océan.  T le 
molluscs,  kno-wn  by  tbe  name  of  Stylifer,  bave  tbe  same 
mode  of  life  ; tbey  bave  been  observed  in  tbe  Asteriæ, 
tbe  Opbiuræ,  tbe  Comatulæ,  and  even  in  tbe  Eoio- 
tburiæ  ; and  as  tbey  inbabit  tbe  digestive  cavity  of 
tbese  animais,  it  was  believed  tbat  tbey  frequented  tbem 
as  parasites.  Tbis  was  tbe  opinion  expressed  first  by 
d’Orbigny,  and  adopted  by  most  naturabsts.  Professoi 
Semper  found  some  in  tbe  skin  of  a bolotbunan 
{Stichoptis  variegatus),  wbieb  be  considered  incapa  e 
of  nourishing  tbemselves  otberwise  tban  at  tbe  expense 
of  tbeb-  bost.  However  tbis  may  be,  tbese  molluscs. 
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ranged  alternately  among  tlie  Phasianellæ,  tlie  Tiirritellæ, 
the^  Cerithia,  the  Pyramidellæ,  tlie  Scalarîæ,  the  Ris- 
sociivici,  or  in  a distinct  fainily,  seem  to  belong  ratlier 
to  messmates  tlian  to  parasites.  We  meet  with  Stylifers 
at  the  entrance  of  the  moiith  (Montacuta)  ; more 
frequently  they  prefer,  like  the  Fierasfers,  to  lodge 
themselves  deeply  in  the  digestive  cavity  in  the  midst 
of  the  débris  of  the  prey.  The  Melania  (M.  Camhesse- 
desii,  Eisso),  which  Belle  Chiaie  foimd  in  the  Bay  of 

Naples,  on  the  foot  of  some  coinatulæ,  helongs  prohably 
to  this  group  of  molluscs. 

Among  the  gasteropod  molluscs  which  are  not  able 
to  maintam  themselves,  we  may  mention  another,  a 
curions  parasite,  which  instals  itself  in  one  of  the  rays 
of  a star-fish,  and  whose  presence  is  revealed  by  a swell- 
ing  which  is  not  produced  in  the  other  rays.  This 
mollusc  has  received  the  name  of  Stijlina. 

^ The  molluscs  which  are  the  most  remarkable  from  the 
point  of  view  from  which  we  are  now  considering  them, 
aie  the  Entoconchæ;  they  live  in  Enchinoderms,  and  it  was 
thought  for  a while  that  we  could  see  in  them  an  example 
of  the  transformation  of  one  class  into  another.  Some 
years  since  J.  Muller  found  in  a Synapta  from  the  Adriatic, 

^ ubes  with  male  and  female  organs,  without  any  other 
apparatus,  and  in  these  tubes  appeared  eggs,  whence  this 
great  physiologist  saw  molluscs  proceed,  with  a helicoid 
Shell,  similar  to  that  of  a small  natica  ; he  gave  them 
the  name  of  Entoconcha  mirabilis.  Professer  Semper 
lias  since  discovered  another  species  of  these,  which  he 
has  dedicated  to  the  illustrions  physiologist  of  Berlin 

and  which  he  found  attached  to  the  cloacal  sac  of  the 
Holothuria  edidis. 
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The  true  relation  between  tliese  molluscs  and  the 
holothurians  remains  to  be  discovered,  and  bow  tbe 
entoconcbæ  become  at  last  simple  sexual  tubes.  At 
présent  we  must  admit  tbat  it  is  tbe  resuit  of  a retrogres- 
sive  development  like  tbat  of  the  peltogasters,  wbich,  like 
them,  lose  ail  the  attributes  of  their  class.  Tbey  ought, 
perhaps,  to  be  placed  fartber  on,  among  parasites. 

Some  years  sinee,  some  molluscs  were  observed 
wbich  bave  compromised  more  or  less  the  dignity  of  their 
class.  Graffe  cites  a species  of  tbe  genus  Cypræa,  wbich 
one  would  certainly  not  expect  to  find  in  this  category; 
it  lives  among  tbe  Viti  Islands,  in  tbe  compartments  of 
tbe  Milithæa  ochracea.  We  bave  referred  to  it  before. 
Naturalists  bave  given  tbe  name  of  Melithæa  to  a very 
beautiful  polyp  wbich  forms  colonies  of  two  or  three 
métrés  in  beigbt.  Mons.  Steenstrup,  witb  tbat  perspi- 
cacity  wbich  discerns  tbe  most  complex  phenomena,  bas 
also  described  Purp)ur£e  wbich  live  as  messmates  witb  tbe 
Antipathes  and  the  Madrépores.  Quite  recently,  indeed, 
Mr.  Stimpson  bas  observed  in  tbe  port  of  Cbarleston,  a 
gasteropod  mollusc,  similar  to  a Planorbis  {Cocliliœlepsis 
pamsitiis)  wbich  lives  as  a messmate  in  tbe  body  of  an 
annelid  {Ocœtes  liipina). 

It  is  not  tbe  same  witb  a mollusc  called  Magilus, 
wbich  naturalists  considered  for  a long'time  to  be  tbe 
calcareous  tube  of  an  annelid.  AU  concbologists  know 
tbe  sbell  of  tbe  Magili,  so  valued  by  collectors.  Tbis 
gasteropod  wben  young  takes  up  its  lodgings  in  tbe 
substance  of  a madrépore  wbich  grows  more  quickly  tban 
be,  and  in  order  not  to  die,  stiüed  in  tbis  living  wall,  be 
constructs  a calcareous  tube  similar  to  tbe  sbell,  of  wbich 
it  appears  to  be  tbe  continuation,  and  wliicli  allows  it 
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to  procure  for  itself  water,  air,  and  food.  The  animal, 
protected  by  the  madrépore,  can  do  without  its  calcareous 
mantle,  and  only  shows  the  end  of  the  tube  at  the  outside. 
It  is  this  organ  which  sustains  the  struggle  against  the 
exubérant  growth  of  the  polyp,  since  it  is  by  means  of  it 
that  the  mollusc  obtains  nourishment.  The  Magilus  is 
like  an  oyster  which  is  living  in  contact  with  a bank 
of  mussels,  with  this  différence,  that  the  oyster  almost 
always  succumbs,  while  the  magilus  is  always  victorious 
in  the  struggle.  We  might  also  cite  as  well  as  the 
Magili,  some  Vermeti,  certain  Crepidulæ  and  Hipponices, 

w^hich  struggle  with  the  same  success  against  those  which 
pilot  or  receive  them. 

As  there  exist  parasites  which  only  dépend  on  others 
dunng  their  youth,  so  there  are  messmates  which  are 
completely  independent  when  fully  grown.  Jacobson,  of 
Copenhagen,  wrote,  in  or  about  1830,  a memoir  to  show 
that  the  young  bivalves  which  are  found  in  the  external 
branchial  processes  of  the  Anadontæ  are  parasites,  and  he 
proposed  for  them  the  naine  of  Glochidium.  Blainville 
and  Duméril  were  charged  to  make  a repoii:  on  this 
memoir,  which  the  author  had  sent  to  the  Académie  des 
Sciences.  But  his  opinion  had  not  many  suj)j)orters, 
and  it  is  now  thoroughly  known  that  the  young  anodonts 
differ  considerably  in  their  early  and  their  full-grown 
State.  During  their  stay  in  the  branchial  tubes,  each 
young  animal  carries  a long  cable  which  descends  from 
tue  iniddle  of  the  foot,  and  serves  to  attach  the  anodont 
to  the  body  of  a fish,  and  yet  permits  it  to  move  to 
a certain  distance.*  In  fact  the  young  anodonts  hâve. 


* I owe  this  observation  to  Dr.  W.  S.  Kent,  who  sliowed 
anodonts  attached  in  this  manner  to  sticklebacks. 


me,  in  London 


40 


ANIMAL  PAKASITES  AND  MESSMATES. 


not  like  the  other  acephala,  vibratory  wlieels  in  order  to 
move  tliemselves  ; they  are  conveyed  in  this  manner  by 
tlieir  neighbours.  There  are  also  messmate  acephala,  as 
the  Mocliolarîa  marmorataf  which  lodge  on  the  mantle  of 
ascidians.  Professor  Semper  found  attached  to  the  skin 
of  a Synapta  similis,  a mollusc  which  possesses  a pecu- 
liarity  rare  among  these  animais,  that  of  carrying  its 
Shell  in  the  interior  and  not  on  the  oiitside. 

There  are  few  animais  so  infested  with  parasites  as 
the  Ascidians  in  general.  Not  only  does  their  surface 
sometimes  become  a microcosm,  as  the  name  of  one  Medi- 
terranean  species  indicates,  but  even  in  the  substance  of 
their  testa  lodge  Crenellæ  and  other  molluscs  and  polyps, 
which  choose  by  preference  to  place  their  dwelling  there. 
There  are  also  Annelids  which  hollow  out  galleries  in 
their  interior,  Lernæans  which  establish  tliemselves  in 
their  respiratory  cavity,  Nematodes,  Pycnogonidæ, 
Ophiuræ,  and^many  others  besides.  Mons.  Alfred  Giard 
bas  described  several  Amphipods  and  Isopods  which 
establish  tliemselves  on  Tunicates.  One  cannot  say 
that  there  is  always  such  a complété  agreement  between 
animais  of  such  different  kinds,  for  Mons.  Alfred  Giard 
gives  examples  of  grave  disagreements  which  he  has 
seen  break  out,  and  which  hâve  caused  the  cleath  of 
several  among  them. 

Another  association  is  that  of  a gasteropod  with  one 
of  the  acephala.  In  the  environs  of  Caracas  lives  an 
Ampullaria  (Crocostoma)  which  lodges  in  the  umbilicus 
of  its  shell  another  mollusc,  the  only  fluviatile  species 
of  those  countries,  called  the  Spliaerium  modioliforme. 
We  hâve  every  reason  to  suppose  that  the  Spliaerium 
lives  on  good  tenus  with  the  Ampullaria,  since  they  are 
usually  found  associated. 
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Tlie  Bryozoaria,  the  animal  mosses,  establisli  tliem- 
Eelves  on  ail  solid  bodies  at  the  bottom  of  the  sea,  like 
true  mosses  on  stones  or  on  trees.  One  species,  a Mem- 
hranipora,  is  usually  found  on  the  common  mussel.  These 
animais  are  of  small  size,  group  themselves  in  colonies 
on  the  surface  of  shells  and  of  polyparies,  or  even  on 
crustaceans,  and  form  by  their  union  a fine  kind  of  lace, 
the  dazzling  whiteness  of  which  often  cornes  out  sharply 
on  the  varying  and  glittering  coloim  of  the  shell.  This 
is  because  each  animal  lodges  in  a cell  which  is  not 
larger  thanthe  head  of  a pin,  and  ail  the  cells  of  a colony 
are  grouped  together  with  the  symmetrical  regularity  of 
the  façade  of  a Gothic  building. 

Many  Bryozoaria  live  in  such  a manner  that  it  is 
impossible  to  say  whether  they  are  messmates,  or  hâve 
installed  themselves  by  chance  in  a hiding-place  for 
which  they  hâve  no  prédilection.  A charming  bryo- 
zoon  is  developed  in  abundance  on  the  carapace  and  the 
claws  of  the  Arcturus  Baffini,  on  the  coast  of  Groenland, 
and  propagates  itself  with  extreme  rapidity.  On  a single 
Ai'cturus  we  hâve  found,  scattered  over  its  claws  by  the 
side  of  each  other,  Balani,  Spirorbes,  Sertulariæ,  and 
vast  colonies  of  Membranipora.  One  can  see,  merely  by 
this  example,  the  great  zoological  riches  of  the  polar  seas. 

Certain  annelids  off  the  coasts  of  Normandy  and 
Bretagne  are  the  abodes  of  a bryozoary  known  under 
the  name  of  Peclicellina,  or  Loxosoma.  This  interesting 
animal,  which  my  fellow-labourer,  Mons.  Hesse,  took 
for  a Trematode,  and  whose  drawings  had  led  me  into 
error,  lives  like  others  at  liberty  while  young,  and  soon 
fixes  itself  to  a Clymenian,  in  order  to  pass  as  a mess- 
mate  the  later  period  of  its  life.  We  hâve  called  it 
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Cyclatella  anneliclicola,  because  of  its  résidence  in  a Clyme- 
nian  annelid.  Claparède  and  Keferstein  bave  observed  a 
species,  tbe  Loxosonia  singulare,  on  a capitellian  annelid, 
of  tbe  genus  Notomastus,  at  St.  Vaast-la-Hogne,  on  tbe 
coast  of  Normandy.  After  tbis,  Claparède  found  anotber 
species,  tbe  Loxosoma  Kefersteinii,  in  tbe  bay  of  Naples, 
on  an  Acamarchis,  a bryozoarian  mollusc.  Mons. 
Kowalewsky  bas  observed  in  tbe  Bay  of  Naples  tbe 
Loxosoma  Napolitanum. 

We  fonnd  some  years  ago  tbe  Pedicellinæ  in  so 
great  abundance  in  tbe  oyster  beds  of  Ostend,  tbat  tbe 
baskets  and  otber  tbings  floating  on  tbe  water  were  lite- 
rally  covered  witb  tbem.  We  bave  several  times  since 
endeavoured  to  procure  tbem  again,  but  it  was  in  vain 
to  searcb  in  tbe  same  places  wbere  tbey  were  formerly  so 
abundant  : we  bave  not  been  able  to  discover  a single  one. 

Tbe  class  of  worms  includes  not  only  parasites,  it 
contains  also,  as  we  sball  see,  true  messmates  ; we  find 
some  on  crustaceans,  on  molluscs,  on  animais  of  tbeir 
own  class,  on  Ecbinoderms,  and  on  Polyps. 

One  of  tbe  most  curions  of  tbese  worms  is  tbe 
Myzostoma,  wbose  true  nature  bas  just  been  revealed  by 
tbe  excellent  researcbes  of  Mons.  MecznikoAV.  Tbese 
myzostomes  resemble  trematode  worms,  but  tbey  bave 
symmetrical  appendages,  and  are  covered  witb  vibratory 
ciliæ.  Tbey  live  on  tbe  comatulæ,  and  run  upon  tbese 
ecbinoderms  witb  remarkable  rapidity.  Tbey  bave  not 
bitberto  been  found  elsewbere;  tbey  are  evidently  no 
more  parasites  tban  tbe  last  mentioned,  and  tbeir  place 
is  among  free  messmates.  Two  great  annelids  are 
found,  tbe  one,  tbe  Nereis  hilineata,  by  tbe  side  of  Pagmi 
in  tbe  same  sbell,  tbe  otber,  tbe  Nereis  succineay  accord- 
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ing  to  Grube,  in  tlie  tubes  or  galleries  of  tlie  Tereclines. 
These  dangeroiis  acolytes  introduce  themselves  furtively 
into  the  retreat  of  their  host;  and,  always  on  tlie  watcli, 
tliey  obtain  at  ail  times,  and  in  every  place,  a certain 
prey,  and  a liiding-place  from  wliich  they  can  take  their 
sliare  of  their  neighbour’s  goods.  Another  nereis,  ob- 
served  by  Delle  Chiaie,  Nereis  tetJiycola,  lives  in  the 
cavities  of  a sponge,  the  Tetliya  pyrifera,  which  is  visited 
by  so  many  messmates  and  parasites,  that  it  becomes  a 
kind  of  hôtel,  where  every  one  establishes  himself  at  his 
ease.  Kisso  also  mentions  a Lysidice  erythrocephala 
which  lives  in  sponges. 

In  the  same  class  is  found  an  Amphinoma,  a beauti- 
ful  red-blooded  "worm,  'which  proudly  wears  a plume  of 
red  branchiæ  on  its  head,  and  which  Fritz  Millier  ob- 
served  on  the  coast  of  Brazil,  begging  assistance  from  a 
poor  Lepas  anatifera,  Many  Polynoës  live  upon  other 
annelids  ; the  Ilarmothoë  Malmgreni  on  the  sheath  of 
the  Choetopteriis  insignis,  the  Antinoe  nohïlls  on  the  case 
of  the  Terehella  nehulosa.  Prof.  Eay  Lankester  lias 
lately  communicated  some  observations  on  this  subject 
to  the  Linnæan  Society  of  London,  and  Dr.  M’Intosh 
mentions  some  new  species  leading  the  same  kind  of  life 
on  the  coast  of  Scotland. 

Grube  found  at  Trieste,  in  a star-fish  (Astropeeten 
aurantiaciis),  between  its  rows  of  suckers,  a Polynoë 
malleata,  with  its  stomach  attached  to  the  animal  ; and 
Delle  Chiaie  has  lately  observed  on  an  asteria,  a Nereis 
squamosa  by  the  side  of  a Nereis  jlcxuosa.  Mous.  Grube 
thinks  that  the  nereis  of  Delle  Chiaie  is  no  other  tlian 
the  Polynoë  malleata,  Lobsters  are  often  covered  with 
very  small  tubicular  worms,  which  invade  the  whole 
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carapace,  and  which,  as  true  messmates,  give  tliemselves 
up  to  tlie  caprices  of  tlieir  host.  These  are  a kind  of 
Spirorhis,  whicli,  under  the  form  of  small  spiral  tubes, 
instal  tliemselves,  by  preference,  on  tlie  limbs,  tlie 
antennæ,  or  tbe  claws. 

Mr.  A.  Agassiz  bas  seen  on  tbe  coast  of  tbe  United 
States,  a Beroë  {Mnemiopsis  Leidyï)  wbicb  gives  lodging 
in  its  interior  to  worms  wbicb  somewbat  resemble  tbe 
Hirndinidæ,  and  wbicb  doubtless  live  tbere  as  mess- 
mates. Mr.  A.  Agassiz  bas  remarked  to  me  anotber 
example  of  commensalism.  On  tbe  coast  of  tbe  territory 
of  Wasbington,  as  far  as  California,  is  found  a worm 
of  tbe  genus  Lepidonotus,  wbicb  always  lives  near  tbe 
moutb  of  a star-fisb,  tbe  Asteracanthion  ochraceus  of 
Brandt  ; sometimes  as  many  as  five  are  found  togetber 
on  a single  individual,  and  are  iilaced  on  different  parts 
of  tbe  ambulacral  rays.  vMr.  Pourtalis  and  Mr.  Verril 
bave  observed  aiinelids  lodged  in  tbe  polypidoms  of  tbe 

Stylaster.  . 

Tbere  are  few  fisb  on  wbicb  are  not  found  Caligy 

cbarming  crustaceans  wbicb  please  tbe  eye  by  tbeir 
attenuated  sbape  and  tbeir  graceful  movements.  ^ On 
tbese  Caligi,  wbicb  sometimes  literally  cover  tbe  skin  of 
cod-fisb  Corning  from  tbe  nortb,  we  often  find  a curions 
trematode,  tbe  Udonella,  wbicb  resembles  one  of  tbe  small 
birudinidæ.  Sbould  tbis  worm  be  placed  among  mess- 
mates? Wbat  is  tbe  part  wbicb  it  plays  ? We  are 
persuaded  tbat  it  is  tbe  same  as  tbat  of  tbe  bistnobdellæ 
under  tbe  tail  of  lobsters,  tbat  is  to  say,  tbat  it  clears 
off  tbe  eggs  of  caligi  wbicb  do  not  arrive  at  perfection, 
but  perisb  in  tbe  course  of  tbeir  évolution. 

Eoussel  de  Vauzème  bas  mentioned  anotber  worm,  a 
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nematode,  to  wliicîi  lie  lias  given  the  name  of  Odonîohius, 
and  ‘whiclidives  on  the  palatal  membranes  (tlie  whale- 
bones)  of  the  Southern  whale.  It  is  evidently  a mess- 
mate.  It  can  get  nothing  from  the  whalebones,  but  it 
snaps  up  on  their  jiassage  in  the  interstices  of  the 
baleen,  small  animais  of  ail  kinds  which  swarm  in  these 
waters.  When  we  open  the  Pyliclium  girans,  we  often 
find  in  the  interior  of  its  digestive  cavity  a larva,  which 
was  once  thought  to  be  descended  from  it,  but  instead 
of  being  allied  to  the  Pylidium,  this  larva  cornes  from  a 
nemertian  known  by  the  name  of  Alardus  caudatus. 
The  young  nemertian  never  abandons  his  host  until  it 
approaches  the  period  of  puberty,  and  then  ail  the  in- 
dividuals  living  under  the  same  conditions  emancipate 
themselves  at  once,  to  pass  the  rest  of  their  days  rree 
and  roving  like  their  mother. 

Worms -which  hâve  less  freedom,  like  the  Distomians, 
are  sometimes  both  messmates  and  parasites.  We 
find  a remarkable  example  of  this  in  the  Distomum 
ocreatum  of  the  Baltic.  According  to  the  observations  of 
Willemoes-Suhm,  this  trematode  passes  its  cercarial  life 
freely  in  the  sea,  and  instead  of  encysting  itself  in  the 
body  of  a neighbour,  it  attaches  itself  to  a copepod 
crustacean,  the  whole  of  the  inside  of  which  it  devours,  in 
order  to  clothe  itself  aiterwards  with  the  carapace  of  its 
victim.  It  is  under  the  cover  of  its  prey  that  it  passes 
into  the  herring,  and  complétés  its  sexual  évolution. 

Mons.  Ulianin  has  recently  found  another  Distome 
{Distomum  ventricosum)  which  passes  its  cercarial  life  in 
freedom  in  the  bay  of  Sébastopol,  and  complétés  its  évolu- 
tion in  the  fishes  of  the  Black  Sea.  J.  Müller  has  long 
since  found  Cercaria  living  freely  in  the  Mediterranean. 
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We  ourselves,  some  years  ago,  wliile  making  some 
researolies  among  the  Turbellaria,  found  among  the 
eggs  of  some  ordinary  crabs  of  onr  coasts  {Carcinus 
mænas),  an  interesting  worm  wkich  we  named  Poha 
involuta,  but  wliich  Prof.  Kolliker  appears  to  bave  known 
before,  and  designated  by  the  name  of  Nemertes  carcino- 
phihts.  It  is  not  known  whetber  it  plays  the  same^  part 
as  the  Histriobdellæ  and  the  Udonellæ.  Belle  Chiaie,  as 
well  as  Prof.  P’rey  and  Prof.  Leuokart,  make  mention  of 
another  nemertian  which  inhabits  the  Ascidia  mamillata. 
Among  the  nemertians,  we  may  allude  to  the  Anoplodmm 
parasita,  which  lives  in  the  Holothuria  tuhulosa,  and  the 
AnoploÀum  Sclineiderii,  inhabiting  the  intestines  of  the 
Stichopus  variegatus, 

According  to  Mr.  A.  Agassiz,  a species  of  Planariaii 
{Planar la  angulata,  Mull.),  üves  as  a free  messmate 
on  the  lower  surface  of  the  Limulus,  and  prefers  to 
estahlish  itself  near  the  hase  of  the  tail.  Mons.  Max 
Schultze  recognized  last  year  this  same  messmate  on  a 
limulus,  ‘which  had  died  at  Cologne  in  the  large  aqua- 
rium, and  which  had  been  sent  to  him  for  his  anatomical 
studies.  He  showed  at  the  congress  of  German  natural- 
ists  at  Wieshaden,  in  1873,  the  drawing  which  he  had 
made  of  this  animal,  which  he  thought  new  to  science. 
We  may  remark  in  passing,  that  he  arrived,  hy  means  of 
his  anatomical  observations  on  Limuli,  at  the  same 
resuit  as  did  my  son  by  his  embryogénie  observations, 
namely,  that  these  supposed  crustaceans  are  to  be  re- 
garded  as  aquatic  scorpions.  Mr.  Leidy  also  makes 
mention  of  Planarian  parasites  {Bdellura),  with  a sucker 
at  the  extremity  of  the  body  ; and  Mons.  Giard  noticed 
a blue  one  on  the  body  of  a Botryllus. 
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But  of  ail  tlie  Turbellaria,  the  genus  wliicli  appears  to 
us  the  most  interesting  is  the  Temnophila,  which  Gay  flrst 
observed  on  crabs  at  Chili,  and  which  Professer  Semper 
afterwards  found  on  the  crabs  of  the  Philippine  Islands. 
Gay  and  Phillipi  found  colonies  of  these  animais  on  the 
body,  the  claws,  and  more  especially  the  abdomen,  of 
the  Œglea.  This  messmate  resembles  a trematode  by 
its  form  and  by  its  posterior  sucker,  but  by  its  entire 
character,  and  especially  by  its  sexual  organs,  it  belongs 
to  the  Turhellariæ.  Mons.  Blanchard  calls  it  Temnophila 
Chilensis.  Professer  Semper  saw  at  the  Philippine 
Islands  these  Temnophilæ  on  river  crabs,  at  five  thou- 
sand  feet  above  the  level  of  the  sea. 

The  Cydippe  clensa,  a charming  polyp  of  the  Gulf 
of  Naples,  lodges  in  its  gastro-vascular  apparatus  larvæ 
of  annelids,  which  may  as  well  be  considered  parasites 
as  messmates.  We  owe  to  Panceri  the  ûrst  observations 
on  these  worms,  of  which  two  généra,  Alciopina  and 
Rhynconerulla,  seem  to  live  in  the  same  manner  in  their 
youth.  A naturalist,  whose  loss  is  profoundly  deplored 
by  the  scientific  world,  Claparède,  occupied  himself  with 
observations  on  these  annelids  during  the  last  years  of 
his  life.  It  appears  that  these  worms  are  so  common  in 
these  polyps,  that  four  hâve  been  found  at  once  in  the 
same  animal. 

The  Spoon-worm,  named  by  Œrsted,  Sipunciilus  con- 
charum,  ought  doubtless  to  find  its  place  here.  An  oligo- 
chete  worm,  Ilemidasys  agaso,  from  the  Gulf  of  Naples, 
lives  on  the  Nereïlepas  caudata,  and  Claparède  did  not 
think  it  unworthy  of  his  attention.  The  surest  means 
of  finding  it,  says  this  philosopher,  is  to  look  for  it  on 
this  annelid;  and  our  much  regretted  fellow-labourer 
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at  Geneva  clid  not  abandon  tbis  messmate  before  he  had 
completely  studied  it.  Let  us  remark  in  passing,  that 
Professer  Grube  publisbed  in  1831,  at  Konigsberg,  a 
spécial  work  on  tbe  abodes  of  annelids  in  general. 

Cases  of  commensalism  among  the  Echinodermata 
are  still  more  rare.  These  animais  are  sufQciently 
provided  witli  organs,  both  with  respect  to  their  food 
and  tlieir  skin,  not  to  require  tbe  assistance  of  their 
neiglibours.  We  cannot  rank  as  a phenomenon  of  com- 
mensalism, the  conduct  of  the  young  Comatulæ,  which 
fasten  themselves,  as  Mr.  A.  Agassiz  informs  me,  to  the 
basal  cirrlii  of  the  adult  echinoderms,  and  there  form  a 
little  colony  of  young  Pentacrinites. 

We  only  know  one  Ophiurus  {Ophioenemis  ohscura), 
which  lives  as  a messmate  on  a comatula,  and  con- 
sequeiitly  seeks  assistance  from  an  animal  of  its  own 
rank.  Another  kind  of  Ophim-ide  {Asteromorpha  lævis, 
Lym.)  fixes  itself  on  a Gorgonella  Guadelupensis  of  Bar- 
badoes.  Everything  induces  us  to  suppose  that  we 
shall  find  more  than  one  species  of  echinoderm,  which 
will  take  its  place  among  these  when  their  mode  of  life 
lias  been  studied  with  greater  care.  Professer  Lütken 
bas  just  proved  this  by  quite  recently  making  known 
another  Ophiothela,  which  lives  in  the  stfaits  of  Formosa, 
and  seems  to  be  the  messmate  of  an  Isidian  polyp, 
known  under  the  name  of  Parisis  loxa,  Another  species 
(Op/i.  mirabilis)  from  Panama,  infests  certain  Gorgoniæ 
and  sponges  ; a third  is  found  in  the  Fiji  Islands  on  the 
Melitodes  virgata  ; a fourth  at  the  Isle  of  France  on 
Gorgoniæ  ; and  a fifth  at  Japan  on  the  Mopsella  Japonica. 
There  is  also  another  in  the  Pacific  Océan,  but  its  com- 
panion  is  not  known. 
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Professor  Mobius,  as  well  as  Dr.  F.  Martens,  bas 
noticecl  a HemÏGuryale  pustulata  on  a polyp  of  Jamaica, 
known  under  the  name  of  Vcrrucella  Guadelupensis.  Tbis 
is  a curions  instance  of  mimicry. 

Tbe  class  of  potyps  includes  severaî  species  wbicb 
seek  for  assistance  from  otbers,  and  are  classed  among 
messmates.  One  of  tbe  most  remarkable  is  tbe  Gigantic 
Médusa,  wbicb  can  extend  its  arms  downwards  to  a 
bundred  and  twenty  feet,  and  bears  tbe  name  of  Cyanea 
arctica;  tbe  dise  is  seven  feet  and  a balf  in  diameter, 
and  wben  tbe  animal  is  on  tbe  surface  of  tbe  water,  tbe 
fringes,  wbicb  surround  tbe  cavity  at  its  moutb,  occa- 
sionally  afford  lodging  in  tbe  midst  of  tbem  to  a species 
of  actinia,  wbicb  lives  tbere  as  messmate.  Sometimes 
tbree,  and  even  four  or  five,  are  found  on  a single  Cyanasa. 
ïbis  also  is  an  observation  due  to  Mr.  A.  Agassiz, 
wbicb  be  bas  publisbed  in  bis  interesting  work,  Sea-side 
Studies.  Piof.  Haeckel  supposed  tbat  tbe  GcTyoïiids 
produce  (Eyïiiidsô  by  means  of  buds  j but  it  appears 
tbat  tbe  learned  professor  was  mistaken  as  to  tbe 
nature  of  tbese  buds;  tbat  instead  of  being  produced 
one  from  tbe  otber,  tbey  bave,  according  to  Steenstrup, 
a completely  different  genealogy,  being  only  united  by 
conditions  of  good-fellowsbip.  Tbey  may  be  truly  called 
messmates. 

Mons.  Lacaze-Dutbiers,  wbo  went  to  tbe  coast  of  Africa 
to  study  corals,  met  witb  a young  polyp  wbicb  requires 
tbe  assistance  of  anotber  polyp  in  its  carly  condition. 
Tbis  animal,  to  wbicb  be  bas  given  tbe  name  of  Gerardia 
Lamarckii,  lives  on  one  of  tbe  Gorgoniæ,  wbicb  it  invades 
and  stifles,  as  tbe  lianas  strangle  tbe  tree  over  wbicb 
tbey  spread  tbemselves.  But  tbese  same  Gerardiæ  can 
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also  develop  themselves  on  the  eggs  of  the  Plagiostoma, 
and  are  then  capable  of  living  separately.  In  the  sub- 
stance of  this  polyp  lives  a crustacean,  the  nature 
of  which  Mons.  Lacaze-Duthiers  has  not  yet  made 
known. 

The  superb  sponge,  Euplectella  aspergïllum,  the 
élégant  structure  of  which  cannot  be  sufÊciently  ad- 
mired,  is,  unlike  the  Alcyonium  of  the  Dromia,  rooted  ta 
the  soil,  but  nevertheless  gives  shelter  to  three  kinds  of 
crustaceans  : Pinnotheres,  Palemonidæ,  and  Isopods. 
These  supposed  plants  hâve  been  known  for  many  years 
under  the  Spanish  name  of  Regadera,  or  the  English 
“Venus’  Flower-basket  ; ” they  were  first  brought  front 
Japan,  and  afterwards  from  the  Moluccas,  and  more 
recently  from  the  Philippine  Islands.  In  almost  ail  the 
individuals  which  Professer  Semper  was  able  to  study  in 
those  parts,  were  found  the  same  crustaceans.  These 
Eupleetellæ  hâve  just  been  met  with  to  the  south-west  of 
Cape  St.  Vincent,  byWyville  Thomson,  who  has  brought 
up  some  from  a depth  of  1090  fathoms,  while  on  board 
the  Challenger,  This  skilful  professor  has  discovered 
another  sponge  to  the  north-west  of  Scotland,  at  a 
depth  of  460  fathoms  ; it  bears  the  name  of  Holtenia 
Carpenteri;  and  I hâve  in  my  possession  a fine  specimen 
which  I owe  to  his  generosity,  and  keep  as  a souvenir  of 
the  delightful  hospitality  which  he  extended  to  me  at 
the  Edinburgh  meeting. 

There  are  also  sponges  which  construct  a dwelling 
in  the  abode  of  their  neighbour.  We  find,  among  others, 
a small  sponge  known  under  the  name  of  Clione,  which 
establishes  itself  in  the  substance  of  the  shell  of  oysters, 
and  hollows  out  galleries  as  the  teredo  does  in  wood* 
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Mr.  Albany  Hancock  found  twelve  species  of  Clione  on 
a single  Tridaena.  They  are  evidently  not  parasites, 
and  I am  not  sure  if  tbeir  place  is  properly  among 
messmates.  The  oyster,  and  more  especially  the  Ostrea 
àippqpus,  lodges  three  or  four  different  sorts  in  its  shell. 
These  Cliones  possess  siliceous  spiculés,  by  means  of 
which  they  hollow  out  galleries  in  the  substance  of 
shells.  Ml.  Hancock  bas  published  a monograph  of 
this  genus,  in  which  he  recognizes  twenty-four  species 
collected  from  different  shells,  and  two  other  species, 
which  he  refers  to  the  genus  Thoasa. 

The  cliones  are  real  lodgers  which  lead  us  to  the 
Saxicavw,  the  Plwlades,  and  the  Teredines  ; they  seek 
their  lodging  in  rocks  or  in  wood  ; these  lead  directly 
to  the  sea-urchins,  which  also  hollow  out  lodgings  in 
rocks,  but  without  penetrating  deeply.  Professer  Allman 
bas  just  observed  a very  remarkable  case  of  commen- 
sahsm  between  a sponge  and  one  of  the  tubulariæ. 
The  Crown  of  the  tubularia  is  extended  at  the  entrance 
ofthe  canals  of  the  sponge;  and  the  association  is  so 
complété,  that  the  Edinburgh  professer  imagined  that 

he  had  before  his  eyes  a true  sponge  with  the  arms  of  a 
tubularia. 

In  the^  lowest  ranks  of  the  animal  scale,  tliere  are 
certain  kinds  of  animalcules,  which  establish  them- 
selves  on  the  bodies  of  obliging  neighboiirs,  and  take 
advantage  of  their  fins  in  order  to  swim  at  their  expense. 
Thus  we  often  find  the  bodies  of  certain  crustaeeans 
covered  with  a forest  of  vorticellæ  and  other  infusoria. 
They  cause  themselves  to  be  towed  like  cirrhqiedes,  but 
they  do  not  change  their  toilet  like  theni,  so  that  it 
cannot  be  said  that  they  put  on  the  livery  of  servitude. 


52 


ANIMAL  PAKASITES  AND  MESSMATES. 


The  kind  of  life  led  by  several  of  these  animalculæ  is  as 
y et  little  known. 

Mons.  Leydig  bas  found  in  the  stomach  of  the  Hydatina 
Senta  a messmate  which  much  resembles  an  Euglena, 
and  still  more  the  Distigma  tenax,  Ehr. 
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CHAPTEE  III. 

FIXED  MESSMATES. 

The  animais  of  which  we  hâve  just  spoken  usually 
preserve  their  Ml  and  entire  independence  ; from  the 
time  of  their  leaving  the  egg,  till  their  complété  develop- 
ment, they  are  subject  to  no  other  outward  changes  than 
such  as  belong  to  their  class.  If  they  sometimes  renounce 
their  liberty,  it  is  only  for  a limited  time;  and  they  ail 
preserve  not  only  their  pecuhar  appearance,  but  their 
organs  intended  for  fishing  or  for  locomotion.  It  is  not 
thus  with  those  which  we  are  now  about  to  consider  ; 
they  are  free  in  their  youth,  but  as  they  draw  near  to 
puberty  they  make  choice  of  a host,  instal  themselves 
within  him,  and  completely  lose  their  former  appear- 
ance : not  only  do  they  throw  aside  their  oars  and  their 
pincers,  but  they  cease  sometimes  to  keep  up  any  com- 
munication with  the  outer  world,  and  even  give  up  the 
most  precious  organs  of  animal  life,  not  even  excepting 
those  of  the  senses  ; they  are  installed  for  life,  and  their 
fate  is  bound  up  with  the  host  which  gives  them  shelter. 
The  number  of  these  messmates  is  considérable. 

We  shall  first  allude  to  some  crustaceans  named 
Cirrhipedes  by  Lamarck.  The  métamorphosés  which 
they  bave  undergone  since  they  left  the  egg  bave  so 
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much  changed  them,  that  Cuvier  and  ail  the  zoologists 
of  his  âge  placed  them  in  the  class  of  mollusca.  The^ 
incrustations  of  their  skin  resembled  shells,  which  these 
créatures  generally  carry  in  the  substance  of  their 
mantle. 

These  ambiguous  créatures  are  far  from  being  micro- 
scopie ; there  are  Balani  which  attain  the  size  of  a 
walnut,  and  some  bave  been  found  not  less  than  ten 
inches  high,  as  the  Balanus  psittacus,  Some  years  since 
we  saw  on  a piece  of  floating  wood,  found  by  fishermen 
in  the  North  Sea,  Anatifæ  on  the  end  of  stalks  from 
six  to  seven  feet  in  length.  The  anatifæ  themselves 
were  of  the  usual  size.  These  cirrhipedes  belonged  to 
every  geological  period  ; they  bave  already  been  found 
in  the  Silurian  formation,  but,  unlike  the  trilobites  their 
contemporaries,  they  pass  through  ail  the  âges,  and,  far 
from  decreasing,  they  reign  as  masters  at  the  présent 
time  in  the  two  hemispheres. 

It  was  an  English  naturalist,  Thomson,  who  first 
made  known  the  true  nature  of  these  singular  organ- 
isms.  So  far  were  many  from  understanding  their 
afQnities  with  the  other  classes,  that  even  after  the 
excellent  researches  of  the  Belfast  naturalist,  they 
doubted  their  correetness,  and  supposed  that  these 
animais  were  allied  both  to  the  mollusca  and  to  the 
articulât  a. 

We  see  by  this  the  immense  progress  which  embryo- 
logical  studies  bave  caused  us  to  make  in  the  apprécia- 
tion of  natural  affinities.  No  one  at  the  présent  time, 
who  bas  seen  a cirrhipede  hatched,  can  retain  any  doubt 
as  to  the  place  which  it  ought  to  occupy.  These  crusta- 
ceans,  taken  as  a whole,  lead  a life  in  which  we  find 
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more  than  one  contrast  ; ail  live  as  wanderers  when  they 
first  leave  the  egg,  and  they  are  hatched  in  such  abun- 
dance  on  the  coast,  that  the  water  becomes  literally 
troubled  with  them.  At  the  first  period  of  their  life, 
they  bave  a supple  and  élégant  body,  and  fins  admirably 
divided,  and  the  gracefulness  of  the  postures  which  they 
assume  does  not  yield  in  beauty  to  those  of  the  most 
brilliant  insect.  After  having  spent  some  time  in  seek- 
ing  adventures,  they  are  seized  with  disgust  for  a nomad 
life;  they  choose  a resting-place,  and  estahlish  them- 
selves  by  means  of  a cable  which  they  afterwards 
abandon,  and  shelter  themselves  in  an  enclosed  retreat 
for  the  rest  of  their  days.  Many  cirrhipedes  choose  the 
back  of  a whale  or  the  fin  of  a shark,  and  make  the 
passage  across  the  Atlantic  or  the  Pacific  in  less  time 
than  the  swiftest  steamboats. 

In  many  of  these,  récurrent  development  (I  was  about 
to  say  dégradation)  sometimes  proceeds  so  far,  that  their 
animal  nature  becomes  doubtful,  and  more  than  one  of 
them,  having  no  longer  any  mouth  by  which  to  feed,  are 
reduced  to  a mere  case  which  shelters  their  progeny.  The 
messmate  very  nearly  takes  its  rank  among  parasites. 
There  are  also  cirrhipedes  which  live  on  different  généra 
of  their  own  family  ; and  some  species  which  are  always 
found  in  society  with  other  species.  Some  also  live  as 
messmates  with  each  other  ; some  of  the  Sabelliphili 
bave  one  of  the  sexes  parasitical  on  the  other  sex. 

Crustaceans  are  usually  diœcious  ; but  because  of 
their  manner.  of  life,  the  cirrhipedes  sometimes  unité  the 
two  sexes  and  thus  render  the  préservation  of  the  species 
more  certain..  The  whole  family  of  the  Ahdominalia,  a 
name  proposed  by  Darwin,  if  I am  not  mistaken,  bave 
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the  sexes  separate  ; and  the  males,  comparatively  very 
small,  are  attached  to  the  body  of  each  female.  It  is  a 
case  of  polyandria  which  we  see  realized  in  the  Scal- 
pellum.  Darwin  made  known  the  existence  of  supple- 
mentary  males,  so  small  and  so  little  developed,  that 
they  are  with  difficulty  discovered,  and  so  badly  are  they 
provided  with  organs  that  they  hâve  neither  those  of 
motion  nor  a stomach  to  digest.  We  hâve  not  exhausted 
the  strange  peculiarities  of  this  particular  group  ; there 
are  some  which  live  without  shells  and  claws  in  the 
inside  of  other  cirrhipedes,  and  atrophied  males  which 
only  exist  at  the  expense  of  their  own  females. 

It  is  almost  useless  to  make  the  remark  that  more 
especially  here  there  exist  almost  insensible  gradations 
of  différence  between  parasites,  messmates,  and  free 
animais,  and  we  shall  find  more  than  one  example  of 
this  in  the  crustaceans  to  which  we  now  allude. 

The  most  interesting  fixed  messmates  are  évident ly 
those  cirrhipedes,  which,  under  the  name  of  Tubicinella, 
Diadema,  or  Coronula,  cover  the  skins  of  whales.  They 
are,  like  ail  the  rest,  free  in  their  infancy,  but  soon  they 
take  shelter  on  the  back  or  on  the  head  of  one  of  these 
huge  cetaceans,  which  they  never  quit  when  they  hâve 
once  chosen  their  abode.  That  which  gives  them  great 
importance  is,  that  each  whale  lodges  a paidicular 
species  ; so  that  the  crustacean  messmate  is  a true  ffag 
which  indicates  in  some  respect  the  nationality,  and  it 
would  not  be  without  interest  for  voyagers  who  are 
naturaliste  to  study  these  living  flags. 

The  great  whale  of  the  north,  the  Mysticetus,  which 
our  northern  neighbours  discovered  while  seeking  for  an 
eastern  passage  to  India,  a species  which  never  leaves 
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tlie  ice,  carries  no  cirrhipedes.  This  fact  was  already 
known  to  Iceland  fi  shermen  of  the  twelfth  century . The 
intrepid  whalers  of  tliese  régions  used  to  distinguish  a 
northern  whale,  without  ‘‘calcareous  plates,”  from  a 
Southern  whale  with  plates,  that  is  to  say,  with  cirrhi- 
pedes. This  latter  whale  is  the  celebrated  species  of 
temperate  régions,  the  Nord-Kaper  which  the  Basques 
used  to  hunt,  from  the  sixth  century,  in  the  Channel, 
and  which  they  used  afterwards  to  pur  sue  even  to  New^- 
foundland.  The  whales  of  the  Southern  hemisphere, 
like  those  of  the  Pacific  Océan,  ail  hâve  their  own 
species  of  cirrhipedes.  We  found  in  the  muséum  of  the 
Zoological  Garden  at  Amsterdam,  a Coronula,  brought 
from  Japan  by  Mr.  Blomhof,  known  under  the  name  of 
Coronidæ  reginæ,  which,  no  doubt,  characterizes  the 
whale  of  those  latitudes.  Another  northern  whale,  the 
Keporkak  of  the  Greenlanders,  very  remarkahle  for  its 
long  fins,  which  give  it  the  name  of  Megaptera,  is 
covered  very  early  in  its  life  with  these  crustaceans,  so 
much  so,  that  the  Greenlanders  imagine  that  they  are 
born  with  them.  Some  even  hâve  pretended  to  hâve 
seen  Megapteræ  covered  with  these  coronulæ  hefore 
their  birth.  Eschricht  lias  in  vain  offered  a reward  to 
him  who  would  send  him  coronulæ  still  attached  to  the 
umhilical  cord  ; he  bas  only  received  some  pièces  of  skin 
covered  with  hairy  hulbs.  There  is  no  douht  that  young 
whales  bave  been  seen  and  captured  while  fohowing  their 
mother,  which  were  already  covered  hy  these  crustaceans. 

Steenstrup  has  indicated  the  presence  of  Platgcgamus 
Thompsoni  on  the  body  of  the  Hyperoodons,  and  the  Xeno- 
halanus  glohicipitis  on  the  glohiceps  of  the  Shetland  Isles. 

The  Cryptolepas  is  a new  genus  of  Coronulidæ  which 
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inhabits  the  coast  of  California,  on  the  singular  mysticete 
recently  distinguished  by  the  name  of  Rhachianectes 
glaucus.  The  Platylepas  hisexlohata  lias  lately  been 
observed  on  one  of  the  Sirenia,  the  Manatus  latirostris. 
The  marine  turtles  are  also  invaded  by  these  singular 
animais,  and  their  peculiar  form,  joined  to  their  habitat, 
bas  given  them  the  name  of  Chelonohia.  It  is  not  un- 
common  to  find  by  the  side  of  these  Chelonobiæ,  and 
even  upon  them,  the  Tanaïs,  Serpulæ,  and  Bryozoariæ, 
forming  together  an  animal  forest  on  the  cuirass  of  the 
turtle.  The  Matamata,  a turtle  living  in  the  brackish 
water  of  Guiana,  is  covered  with  a cirrhipede  more  alKed 
to  the  ordinary  balani  than  to  the  chelonobiæ.  Other 
living  reptiles  are  not  more  exempt  from  cirrhipedes 
than  turtles  ; the  Dichelaspis  pellucida  and  the  Concho- 
derma  Hunteri  invade  different  sea-snakes.  Many  sharks 
harbour  particular  kinds,  among  which  we  mention  the 
Alepas  of  the  Spinax  niger  from  the  coasts  of  Norway. 
The  same  Alepas  bas  been  found  on  the  Squalus  glacialis 
at  the  same  time  as  the  Anelasma  sqiialicola.  ïïalf  a 
dozen  varieties  of  these  are  known,  one  of  which  inhabits 
an  echinoderm,  another  a decapod  crustacean.  These 
kinds  of  alepas  are  so  reduced  when  they  are  adult,  and 
are  so  completely  despoiled  of  their  distinctive  attributes, 
that  it  is  necessary  to  study  them  with  especial  care  in 
their  first  dress,  in  order  to  recognize  their  parentage. 

Other  cirrhipedes  establish  themselves  on  neighbours 
of  their  own  class,  and  we  also  find  crustaceans  upon 
other  crustaceans.  A pretty  genus  lives  near  Cape  Verd 
on  the  carapace  of  a large  lobster,  and  spreads  itself 
on  the  centre  of  the  back  like  a bouquet  of  flowers. 
My  son  bas  procured  some  very  fine  specimens,  an 
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account  of  wliich  he  will  publish,  togetlier  with  the  otlier 
materials  which  he  bas  collected  during  his  passage  across 
the  Atlantic.  Mr.  John  Denis  Macdonald  found  in 
ahundance  on  the  branchiæ  of  a crab  in  Australia,  the 
Neptunus  pelagicus,  which  he  places  between  the  Lepas 
and  the  Dichelaspis. 

The  most^  singular,  if  not  the  most  interesting  of  ail 
these  cirrhipedes,  are  the  Gallæ,  which  appear  under 
the  tail  of  crabs  or  the  abdomen  of  paguri,  and  which 
zoologists  designate  under  the  names  of  Peltogaster  or 
Sacculiîia.  They  are  found  in  both  hemispheres.  The 
récurrent  development  is  so  complété,  that  we  can  no 
longer  distinguish  any  organic  apparatus  unless  it  be 
that  of  reproduction,  and  the  whole  body  is  a mere  case 
enclosing  within  its  walls  eggs  and  spermatozoids.  We 
see  them  very  frequently  under  the  abdomen  of  the  crabs 
of  our  coasts,  or  even  on  the  segments  of  the  bodies 
of  paguri.  Mons.  A.  Giard  lias  lately  studied  these 
animais.  It  is  during  the  coupling  season,  according  to 
him,  that  the  Peltogasters  establish  themselves  upon  the 
crabs.  Professer  Semper  bas  brought  back  quite  a collec- 
tion of  them  from  his  voyage  to  the  Philippine  Islande, 
and  bas  entrusted  them  to  one  of  his  pupils,  Dr.  Kuss- 
mann,  for  the  purposes  of  study.  We  heard  him  with  great 
interest,  at  the  late  Congress  at  Wiesbaden,  explain  with 
remarkable  clearness  the  résulté  of  his  learned  and 
conscientious  observations.  We  do  not  think  that  we 
shall  be  wrong  in  adding  that,  for  a long  time,  we  shall 
see  nothing  better  or  more  complété  on  this  subject.  Ail 
those  cirrhipedes  which  adhéré  by  their  head  to  the  skin 
of  their  host,  by  means  of  filaments,  are  now  designated 
by  the  name  of  Rhizocephala, 
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A curions  opinion,  quite  recently  expressed  by  a 
naturalist,  Mons.  Giard,  and  which  is  a sign  of  tbe  times, 
is  that  the  Peltogaster  of  the  Pagurus  bas  become  a 
Sacculina  on  the  crab  ; the  host  having  been  transforrned, 
its  acolyte  bas  done  the  same  thing  under  the  same 
influence. 

Professer  Semper  bas  also  found  among  the  Philip- 
pine Islands,  isopod  crustaceans  living  as  messmates 
after  the  manner  of  the  peltogasters.  Two  cirrhipedes 
of  the  family  of  Peltogaster,  the  Sylon  Hippolytes  and  the 
Sylon  Pandali,  bave  been  found  by  Mons.  Sars  under  the 
abdomen  of  the  Pandalus  brevirostris. 

There  are  cirrhipedes  on  the  gasteropod  molluscs. 
The  ConcJiolepas  Peruviana,  that  beautiful  shell  which  bas 
long  been  considered  a rarity  in  our  collections,  is  fre- 
quented  by  the  Cryptophiolus  minutus,  only  a sixth  of  an 
inch  in  length.  The  Scapella  often  inhabit  the  Sertu- 
lariæ  and  other  pol}q)s  ; Oxynasps,  Creusiæ,  Pyrgomæ, 
and  Lithotryæ  inhabit  corals.  Certain  kinds  of  sponges 
are  regularly  invaded  by  the  Acastæ  of  Leach,  eight 
species  of  which  are  mentioned  by  Darwin.  As  we  find 
elsewhere  parasites  on  parasites,  here  also  we  find  mess- 
mates on  messmates  ; on  the  common  anatifa  we  per- 
ceive  other  généra,  and  on  the  Diadema  of  the  North 
Pacific,  we  almost  always  see  Otions  and  Cineras.  The 
Protolepas  bivincta  also,  a fifth  of  an  inch  in  length,  lives 
as  a messmate  in  the  mouth  of  the  Âlepas  cornuta;  and 
the  Elminius  of  Leach  also  inhabits  other  cirrhipedes. 
The  Hemioniscus  balani,  which  Goodsir  had  taken  some 
years  ago  for  the  male  of  the  Balanus,  is  a messmate  on 
these  cirrhipedes.  Parasites  also  are  found  in  mess- 
mates ; the  soldier-crab  gives  lodging  to  the  sexual 
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Eustoma  truncata  in  its  interior.  A macrourous  crus- 
tacean  wliicli  we  ought  to  mention  here,  the  Galathea 
spinirostris,  Dana,  frequents  a comatiila,  the  colour  of 
which  it  assumes  ; it  is  the  same  without  doubt  with 
the  Pisa  Styx,  which  lives  on  a polyp  Imown  by  the 
name  of  Melitœa  ochracea. 

If  we  pass  from  the  crustaceans  to  the  molluscs,  we 
bave  to  notice  in  the  tirst  place  an  élégant  gasteropod, 
the  Phyllirhoa  bucephala,  which  carries  on  its  head  a 
singular  appendage,  the  nature  of  which  lias  only  lately 
been  known  ; J.  Millier  took  it  at  first  for  a médusa,  then 
he  abandoned  this  opinion,  when  at  length  Mons.  Krohn 
referred  it  definitively  to  the  lower  polyp  s ; it  différa 
from  its  congeners  only  hy  its  form,  its  tentacular  cirrhi, 
and  its  mode  of  life  : it  is  the  Mtiestra  parasites,  There 
are  a great  number  of  acephalous  molluscs,  which  we 
might  mention  as  messmates,  but  we  will  only  refer  to  the 
Crenellæ  which  are  regularly  found  in  the  substance  of 
sponges. 

The  Philomedusa  Vogtii  of  Fr.  Millier,  which  lives  on 
the  Haleampa  Fultoni,  undoubtedly  deserves  to  be  men- 
tioned  here  as  a fixed  messmate.  Many  bryozoa  spread 
themselves  over  marine  animais,  and  often  engage  in  a 
deadly  struggle  with  their  patron.  But  among  ail  these 
bryozoa  we  must  mention  an  animal  very  common  on 
the  sea-shore  at  Ostend,  and  which  one  would  take  for  a 
dried  leaf,  the  Flustra  mernbranacea.  On  the  surface  of 
these  imitative  leaves  are  found  little  bouquets  of  other 
bryozoa,  which  are  either  Crisiæ  or  Scrupocellariæ.  An- 
other  kind,  which  lias  also  passed  for  a gelatinous  plant, 
bears  the  name  of  Halodactylus,  Without  any  micro- 
scopie study,  one  can  obtain  an  idea  of  these  colonies. 
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One  of  these  Halodactyles  spreads  itself  upon  the  stalk 
of  a Sertularia,  ail  the  inhabitants  of  which  it  stifles,  so 
that  it  is  the  victim  himself  who  serves  as  a guardian  to 
the  invader. 

These  Halodactyli  are  very  widely  spread  over  the 
Northern  Seas,  and  often  establish  themselves  on  the 
large  horse-hoof  oyster.  Michelin  has  noticed  under 
the  name  of  parasite  a fossil  cellepore  from  the  saltpits  of 
Touraine  and  Anjou,  which  entirely  surrounds  the  shell 
of  a gasteropod  ; in  order  to  prevent  its  patron  from  dying 
of  hunger,  the  hryozoon  develops  itself  around  the  mouth 
like  a gallery,  and  prolongs  its  last  spiral.  This  Celle- 
pora  parasitica  has  evidently  a place  here. 

Many  of  these  messmate  bryozoa  are  found  in  a fossil 
State  in  the  crag  of  the  Antwerp  basin. 

We  hâve  still  to  mention  among  fixed  messmates 
many  polyps,  some  of  which  are  very  remarkable.  Thus, 
many  naturalists  speak  of  vast  colonies  of  polyps  in 
which  lodge  varions  animais  which  shelter  themselves 
there  like  paguri  in  deserted  shells. 

Among  these  are  the  colonies  of  which  Forster 
speaks,  which  are  not  less  than  three  feet  in  diameter, 
and  fifteen  feet  in  height,  with  a crown  of  eighteen  feet 
in  diameter.  Dana  also  makes  mention  of  an  Astræa 
of  twelve  feet  in  height,  and  of  Porites  twenty  feet  high, 
which  contain  more  than  five  millions  of  individuals, 
among  which  a number  of  animais  corne  to  take  refuge. 

The  Muséum  of  Natural  History  at  Paris  is  in 
possession  of  a superb  specimen  of  Povites  conglomeTcita  : 
in  the  middle  of  the  colony  lodges  a Tridacna  {Trid. 
corallicola,  Val.)  like  a pagurus  under  a forest  of 
hydractiniæ.  This  remarkable  polyp  was  brought  from 
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the  Seychelles  Islands  by  Mons.  L.  Eousseau.  It  is 
not  impossible  that  pinnotheres  live  in  tbis  same 
tridacna,  and  that  we  bave  tbere  a fresb  example 
of  messmate  witbin  messmate. 

In  the  Bay  of  Massachusetts,  on  the  coast  of  New 
Jersey,  another  curions  messmate  lives  at  great  deptbs; 
Dana  bas  lately  described  it,  under  the  name  of  Ej)izo- 
anthus  Americanus,  V.  It  establishes  itself  in  the 
Eupagurus  puhescens.  The  Sertularia  parasitica  of  the. 
gulf  of  Naples,  from  which  I hâve  formed  the  genus 
Corydendriim,  is  a messmate  after  the  manner  of  an 
infinité  number  of  other  polyps.  In  closing  this  list, 
we  shall  mention  a polyp,  named  Halicondria  suberea^ 
and  the  Actinia  carcinopodus  of  Otto,  which  inhabit  an 
univalve  mollusc  ; as  also  the  Heterosammiæ  and  the 
Heterocyathi  of  the  family  of  Turbinolidæ,  which  lodge 
in  a trochoid  shell. 

The  sponges,  placed  hy  naturalists  by  turns  among 
•plants  or  on  the  confines  of  the  animal  kingdom,  are 
now  generally  regarded  as  polyps;  this  is  the  opinion 
expressed  by  Haeckel,  who  wishes  at  the  same  time  to 
replace  the  term  Cœlenterata  by  that  of  Zoophytes. 
The  learned  naturalist  of  Jena,  when  making  this  pro- 
position, should  hâve  remembered  that  in  1859  we 
placed  the  sponges  in  the  group  of  polyps,  as  the  lowest 
in  the  scale  ; and  that  we  proposed,  from  the  time  when 
the^  acalephæ  were  recognized  to  be  adult  polyps,  to 
designate  ail  these  animais  under  the  name  of  Polyps. 
Some  time  after,  E.  Leuckart  proposed  the  ai^pellation 
Cœlenterate  Polyps,  which  bas  been  generally  received. 
Professer  Haeckel  would  hâve  lost  nothing  by  acknow- 
ledging  that  in  1873  he  arrived  at  a resuit  similar  to 
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that  to  wliich  I had  corne  twenty  years  before,  and  tbat 
it  is  not  a very  happy  innovation  to  change  the  term 
polyps  for  zoophytes.  It  is  the  more  surprising  that  this 
naturalist  has  forgotten  to  quote  my  opinion,  since  at  the 
congress  of  naturalists  at  Hanover  in  1866,  I had  placed 
this  question  on  the  agenda  for  an  ordinary  meeting. 

I maintained,  in  opposition  to  the  opinion  of  the 
naturalists  whose  authority  had  been  especially  recog- 
nized  in  the  matter  (Ose.  Schmidt,  who  was  présent, 
among  others),  that  sponges  are  lower  polyps,  whether 
they  are  regarded  as  to  their  development  or  their 
organization. 

This  group,  so  remarkable  in  form,  so  varied  in 
colour  and  appearance,  very  often  affords  examples  of 
animais  which  live  with  them  as  true  messmates;  and 
we  find  the  same  relations  established  between  them  in 
both  hemispheres.  As  we  observe  rhizophales  on  crabs 
and  soldier-crabs,  and  pinnotheres  on  bivalve  molluscs, 
so  we  find  that  the  sponges  of  the  Indian  Seas  or  of 
Japan  harbour  the  same  messmates  which  we  discover 
on  them  in  the  Northern  Seas  or  the  Atlantic. 

In  the  sea  of  Japan  is  found  a very  remarkable 
sponge,  generally  known  by  the  name  of  Hyalonerna. 
It  is  a bundle  of  spiculés  like  threads  of  glass,  which 
seem  artificially  tied  together,  and  on  the  surface  of 
which  we  regularly  find  a polyp  of  the  genus  Polythoa, 
The  nature  of  this  sponge,  and  its  relations  with  the 
polyps  which  surround  it,  hâve  been  discussed  for  many 
years.  Ehrenberg  had  recognized  the  polyp  Polythoa 
around  the  spiculés,  but  the  Hyalonema  was  considered 
by  him  as  an  artificial  product.  The  Polythoæ  were 
regarded  as  only  a case  in  which  had  been  placed  this 
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bundle  of  spiculés.  The  learnecl  microscopist  of  Berlin 
had  even  thought  that  he  had  found  the  proof  of  tliis 
opinion  in  the  presence  of  woollen  threads  which  were 
observed  in  a specimen  which  Mons.  Barbosa  du  Bocage 
had  sent  him  from  Lisbon.  Woollen  threads  had  indeed 
adhered  to  the  spiculés  of  Hyalonema,  but  they  came 
from  the  fishermen,  who,  when  they  drew  these  sponges 
from  the  water,  placed  them  carefully  in  their  bosoms 
under  their  woollen  jerseys. 

Dr.  Gray,  of  the  British  Muséum,  considers  the 
sponge  as  a parasite  of  the  Polythoa,  and  that  the 
bundle  of  spiculés  belongs,  not  to  the  sponge,  but  to 
the  polyp.  The  most  learned  naturalist  on  the  subject 
of  sponges,  Mr.  Bowerbank,  expresses  a different  opinion. 
The  sponge  and  its  spiculés,  according  to  him,  are  but  a 
single  body,  and  the  polyps  are  only  a part  of  it.  The 
supposed  polyps  would  only  form  a cloacal  System  for 
the  use  of  the  sponge  colony. 

Valenciennes,  guided  no  doubt  by  the  observations 
of  Philippe  Poteau,  was  the  first  to  recognise  the  nature 
of  the  sponge  and  its  spiculés,  but  it  is  to  Max  Schultze 
that  we  must  give  the  crédit  of  distinguishing  the  true 
character  of  this  extraordinary  marine  production.  He 
lias  shown  that  the  bundle  is  formed  by  the  extraordi- 
narily  long  spiculés  of  the  sponge,  and  that  the  polyp 
establishes  itself  upon  it,  by  forming  a sheath  around 
the  bundle. 

The  fact  is  no  longer  doubted  by  any  one,  that  the 
long  spiculés  form  part  of  the  sponge,  and  that  the 
polyp  establishes  itself  on  a part  of  the  colony.  But 
science  rarely  advances  by  a single  stride,  and  Max 
Schultze,  like  his  predecessors,  mistook  the  top  of  the 
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sponge  for  the  bottom  ; Professor  Loven  bas  shown  tbe 
tme  pose  of  tlie  Hyalonema,  and  this  he  bas  effected 
by  means  of  a small  specimen  from  tbe  Northern 
Sea. 

Semper  found  a new  Œga,  to  wbicb  be  gave  tbe 
spécifie  name  of  Hirsuta^  in  an  enlarged  canal  of  the 
new  Hyalonema  of  the  Philippine  Islands,  wbicb  be 
dedicated  to  Mons.  Scbultze. 

Tbe  Adriatic  also  produces  a species  of  the  same 
genus  {Polythoa)  wbicb  inbabits,  like  tbat  of  tbe  Cbinese 
Sea,  a sponge  to  wbicb  tbe  name  of  Axinella  bas  been 
given.  These  Polytboæ  are  only  found  on  the  Axinellæ, 
says  Ose.  Schmidt,  wbo  bas  especially  studied  the  sponges 
of  this  sea  and  of  tbe  Mediterranean.  Professor  Gill 
mentioned  at  the  last  meeting  of  tbe  scientific  congress 
atPortland  (1873),  a new  Hyalonema  found  on  tbe  coast 
of  Nortb  America  by  the  fishery  commission  of  tbe 
United  States.  A memoir  on  these  sponges,  interesting 
in  a systematic  point  of  view,  is  due  to  tbe  pens  of 
Herklots  and  of  Marshall. 

We  tbink  tbat  we  ougbt  to  place  among  fixed  mess- 

mates  a very  problematical 
organism  wbicb  lives  on  Ser- 
tulariæ,  especially  on  the 
Sertularia  ahietina^  and  wbicb 
Stretbill  Wright  bas  desig- 
nated  by  tbe  name  of  Core- 
thria  sertularia,  Claparède 
bas  given  to  this  singular 
animal  tbe  more  expressive 
name  of  Opkiodendrum  abie- 
tinum,  • 


Fig.  1.  — Opliiodendrum  abietinum 
on  Sertularia  abietina. 
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We  hâve  regularly  found  it  on  the  Sertularia  abietina 
at  Ostend,  every  time  that  we  hâve  had  an  opportunity 
of  observing  these  polyps  immediately  that  they  hâve 
heen  raised  from  the  bottom  of  the  sea.  It  is  an 
organism  whose  affinities  are  not  yet  established. 
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CHAPTEK  IV. 

MUTUALISTS. 

In  this  chapter  we  bring  together  animais  wliich  live  on 
each  otlier,  witliout  being  either  parasites  or  messmates  ; 
many  of  them  are  towed  along  by  others  ; some  render 
each  other  mntual  services,  others  again  take  advantage 
of  some  assistance  which  their  companions  can  give 
them  ; some  afford  each  other  an  asylum,  and  some  are 
found  which  hâve  sympathetic  bonds  which  always  draw 
them  together.  They  are  usnally  confounded  with  para- 
sites or  messmates. 

Many  insects  shelter  themselves  in  the  fur  of  the 
mammalia,  or  in  the  down  of  birds,  and  remove  from 
the  hair  and  the  feathers  the  pellicle  and  epidermal  débris 
which  encumber  them.  At  the  same  time  they  ministei 
to  the  outward  appearance  of  their  host,  and  are  of  great 
utility  to  him  in  a hygienic  point  of  view. 

Those  which  live  in  the  water  hâve  other  guardians  : 
instead  of  insects,  we  find  a nnmber  of  crustaceans 
which  establish  themselves  on  fishes,  and  if  there  are 
no  scales  of  the  epidermis  which  annoy  them,  there 
are  mncosities  which  are  incessantly  renewed  in  order 
to  protect  the  skin  from  the  continuai  action  of  the 

water. 
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We  find  many  on  the  surface  of  the  scales,  and  otliers 
"which  conceal  themselves  at  the  bottom  of  mucous 
canals.  We  hâve  brought  together  only  a few  examples, 
and  there  are  certain  others  which  are  mentioned  else- 

where,  but  which  ought  more  properly  to  be  placed 
here. 

The  insects  long  known  under  the  name  of  Ricini, 
and  to  which  many  other  appellations  hâve  been  given,' 
deserve  to  figure  in  the  first  rank  in  this  group.  They 
hâve  always  perplexed  entomologists,  who  seem  to 
consider  them  as  parasites  allied  to  acaridaB  and  lice. 
It  has,  however,  been  long  known  that  they  bave  no 
trunk  to  suck  with,  and  that  they  bave  tw^o  small  scaly 
teeth,  which  rather  serve  for  the  purpose  of  biting.  A 
long  time  since,  the  examination  of  their  stomach 
proved  that  they  contain  only  morsels  of  skin  instead 
of  blood.  This  has  induced  many  entomologists  to 
place  them  in  the  same  order  as  grasshoppers,  that  of 
Orthoptera. 

Lyonet  has  given  figures  of  several  of  those  which 
he  studied  with  the  care  which  lie  so  well  knew  how  to 
employ  in  bis  anatomical  investigations;  and  in  1818 
Nitzsch,  a professor  at  Gottingen,  had  brought  together 
so  great^  a number  of  them,  that  it  required  several  days 
to  examine  his  collection  ; he  began  the  publication  of 
bis  catalogue,  but  has  not  had  time  to  finish  it.  Several 

other  entomologists  and  anatomists  bave  since  taken  up 
the  subject. 

We  owe  the  description  of  several  hundred  species  to 
Mr.  Denny.  Mons.  F . Eudow  has  lately  made  known 
a great  number  of  species  which  he  has  collected  from 
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the  skins  of  birds  coming  from  Japan,  Australia,  Africa, 
and  tlie  two  Americas. 

Professer  Grube,  of  Breslau,  bas  publisbed  the 
description  of  the  insects  and  acaridæ  found  during  the 
travels  of  Middendorf  in  Siberia.  These  descriptions 
relate  especially  to  the  Philopteræ  of  birds,  the  Pedi- 
culinæ  of  the  mammalia,  a flea  of  the  Mustela  Siberica, 
and  an  acarus  of  the  Lemmus.  Quite  recently,  an 
American  naturalist,  Mr.  Packard,  who  has  undertaken 
the  study  of  so  many  different  subjects,  has  published 
in  the  “American  Naturalist”  the  description,  accom- 
panied  by  an  engraving,  of  the  Menopon  picicola,  found 
on  the  Picoules  Arcticus  from  the  lower  Geyser  basin, 
Wyoming  territory,  also  of  the  Goniodes  Merriamarms, 
the  Tetrao  Richardsoni,  and  the  Goniodes  mephitidis, 
found  on  a Mephitis  from  Fire-Hole  Basin,  Wyoming 
territory  ; of  the  Nirmus  huteonivorus,  from  a Buteo 
Swüinsonii  ; and  of  JDocophoTus  SyTnii,  from  SyvniuTïi 

nehulosum. 

A great  number  of  these  insects  live  between  the 
feathers  of  birds,  and  can  be  more  easily  observed,  since 
they  detach  themselves  after  the  death  of  their  host. 
They  are  easily  found  on  the  skins  of  birds  prepared  for 
muséums.  These  ticks  form  a family  under  the  name  of 
Riciniæ,  and  this  family  is  divided  into  two  parts,  the 

Liotheidæ  and  the  Philopteridæ. 

Among  the  many  generic  divisions,  one  of  the  most 
interesting  has  received  the  name  of  Trichodectes  ; it 
contains  twenty  species,  one  of  which  lives  on  the  dog, 
another  on  the  cat,  another  on  the  ox  ; m a word, 
we  discover  a distinct  species  on  each  of  the  domestic 
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mammals.  It  has  been  said  that  the  phthiriasis  of  tlie 
cat  is  occasioned  by  the  abimdance  of  ricini.  The 
trichodectes  of  the  dog  has  lately  attracted  the  espe- 
cial  notice  of  naturalists,  and  that  from  the  following 
circumstances. 

There  is  no  tape-worm  more  common  in  the  dog  than 
the  Tænia  cucumerina.  But  whence  cornes  it  ? How  is  it 
introduced  ? This  had  been  an  enigma  for  many  years,  at 
the  time  when  I dissected  some  dogs  infested  with  Tænia 
serrata,  in  the  Muséum  of  Natural  History  at  Paris. 
Together  with  the  Tænia  serrata,  the  number  and  âge  of 
which  I Imew  beforehand,  since  I had  my^eliplayited  them, 
there  were  found  in  the  intestines  of  one  of  the  dogs 
some  individuals  of  the  Tænia  cucumerina.  My  dogs  had 
taken  nothing  but  milk,  and  cysticerci  pisiformes.  Were 
there  cysticerci  of  different  kinds  in  the  peritoneum  of 
the  rabbit  ? The  veil  is  now  withdrawn.  We  hâve  just 
said  that  the  dog  harbours  a tick  known  under  the  name 
of  Trichodectes,  and  in  this  trichodectes  lodges  the 
Scolex,  we  might  even  say  the  larva  of  the  Tænia 
cucumerina.  Dogs,  especially  young  ones,  lick  their 
hair  continually,  and  it  is  by  this  operation  that  the 
young  tænia  is  introduced.  It  is  by  a similar  process 
that  the  horse  introduces  the  eggs  of  the  Œstrus  which 
are  hatched  in  its  stomach. 

Many  of  these  ticks  live  abundantly  in  birds,  and 
multiply  rapidly.  The  Liothe  p)allidum  lives  on  the  cock, 
the  Liothe  stramineum  on  the  turkey,  the  Philopterns 
falciformis  on  the  peacock,  the  Philopterus  claviformis  on 
the  pigeon.  It  is  to  be  observed  that  every  bird  can 
nourish  many  different  kinds.  Fig.  2 represents  the  tick 
which  infests  the  sea-eagle,  called  Pygarg. 
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Fishes  harbour  crustaceans 
instead  of  ticks,  and  their  num- 
ber  is  not  less  considérable  than 
on  mammals  and  birds.  These 
crustaceans  bave  perplexed  na- 
turalists  more  tban  once,  be- 
cause  tbey  could  only  regard  tbem 
as  parasites.  Tbey  live  on  tbe 
produce  of  cutaneous  sécrétions, 
and  if  tbey  improve,  as  do  tbe 
ticks,  tbe  cleanliness  of  tbeir  bost, 
tbey  are  not  less  useful  in  a 
bygienic  point  of  view,  for  tbey 
prevent  tbe  accumulation  of  cuta- 
neous productions. 

Among  tbese  crustaceans,  we 
must  mention  tbe  Caligi  and  tbe  Arguli,  wbicb  never 
become  bloated,  tbe  Ancei,  and  probably  otber  généra. 
Instead  of  tbe  ungainly  and  unusual  forms  of  true 
parasites,  tbey  ail  preserve,  togetber  witb  tbeir  fisbing 
tackle  and  locomotive  apparatus,  tbeir  neat  and  élégant 
appearance.  Tbe  sexes  even  dilfer  only  in  size.  Tbey 
remain  during  tbe  wbole  of  tbeir  life  wbat  tbey  are  at 
tbe  beginning  ; tbat  is  to  say,  cbarming  in  form,  witb  a 
delicately-sbaped  corselet,  numerous  and  slender  claws, 
and  are  as  graceful  in  tbeir  movements  as  wben  in  a 
State  of  rest.  Tbe  greater  number  of  osseous  fisbes  lodge 
Caligi  on  tbe  surface  of  tbeir  skin.  Tbese  fix  tbemselves 
by  means  of  strong  cables,  but  witbout  sacrificing  tbeir 
liberty.  Tbey  are  usually  called  fisb  lice. 

Fisbermen,  wben  returning  from  tbe  nortbern 
fisbery,  generally  find  tbeir  vivarium  full  of  tbese 
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graceful  vermin.  It  may  be  said 
that;  the  caligi  are  common  every- 
where,  and  that  each  sj)ecies  lias 
its  own  caligi.  The  fishes  of 
the  family  Plagiostoma,  notwith- 
standing  the  hardness  of  their 
skin,  afford  food  to  some  of  these  ; 
they  multiply  so  rapidly  some- 
times,  that  they  cover  their  host 
as  though  they  took  the  place  of 
scales.  The  cod  gives  lodging  to 
a charming  species  of  a very 
heautiful  shape,  which  in  its  turn, 
afïords  a resting-place  to  the 
Udonella.  It  is  always  attached 
to  the  ovisacs,  and  doubtless  plays 
the  same  part  as  the  Histriobdellæ, 
so  that  we  shall  find  the  Caligi 
attending  to  the  toilet  of  the  cod, 
and  the  Udonellæ  in  their  turn 
waiting  on  the  Caligi. 

The  name  Arguli  lias  been 
given  to  some  crustaceans  which 
resemble  the  caligi  in  size  and  in 
manner  of  life,  and  which  prin- 
cipally  frequent  fresh-water  fishes. 
The  Arguliis  foliaceus  is  the  name 
of  the  species  which  lias 
been  known  for  the  longest 
time,  and  which  is  most 
extensively  found.  It  is  to 
be  seen  on  our  pikes,  carps, 

Of  the  natural 
size. 
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sticldebacks,  and  on  the  greater  part  of  our  river  fisli. 
Mr.  Tliorell,  in  his  monograph,  mentions  twelve  species 
of  Argnli  proper,  and  four  species  of  which  he  com- 
posed  the  genus  Gyropeltis.  Four  are  found  in  Europe,  two 
of  which  are  on  salt-water,  and  two  on  fresh-water  fish. 

Quite  recently,  Professor  Leydig  has  made  known 
another  species  living  on  the  Phoxinus  levis.  Arguli  are 
met  with  on  the  fishes  of  Africa,  the  Indies,  and  North 
and  South  America.  Like  the  caligi,  these  animais 
spontaneously  abandon  one  host,  to  go  and  attend  to 
the  toilet  of  another. 

Another  animal,  which  has  been  taken  for  a Lernæan, 
deserves  to  take  its  place  by  the  side  of  the  Caligi,  at 
least  on  account  of  its  manner  of  life.  We  refer  to  that 
singular  being  which  Leydig  discovered  in  1850  in  Italy, 
while  studying  the  mucous  canal  of  a Corvina,  at 
Cagliari,  and  to  which  he  gave  the  name  of  Sphœrosoma. 
To  judge  by  the  plate  and  by  some  details,  this 
Sphœrosoma,  the  name  of  which  ought  to  be  changed  to 
Leydigia,  belongs,  if  we  mistake  not,  to  the  same  group 
as  the  Histriobdellæ.  We  are  persuaded  that  the  first 
opportunity  will  confirm  the  correctness  of  this  alliance, 
by  the  study  of  its  embryonic  form.  If  we  had  not  been 
able  to  examine  into  ail  the  development  of  the  Histrio- 
bdellæ, more  than  one  naturalist  wæuld  bave  considered 
them  Lernæans,  as  happened  at  the  congress  of  German 
naturalists  at  Carlsruhe. 

If  we  see  many  of  these  crustaceans  live  a joyous  life 
while  young,  there  are  others  which  seem  to  practise 
economy,  and  to  emancipate  themselves  when  they  hâve 
grown  old.  Mons.  Hesse  and  Mr.  Spence  Bâte  a few 
years  since  revealed  the  secrets  of  their  existence. 
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Naturalists  had  recognized  some  crustaceans  under 
the  name  of  Ancei,  and  otliers  under  the  name  of 
Pranizæ,  living  together  npon  fislies,  but  with  very 
different  organs  for  fishing  and  swimming.  M.  Hesse, 
curious  to  know  the  manner  of  life  of  the  Pranizæ,  made 
observations  on  them  in  a small  aquarium,  and  he  per- 
ceived  that  the  parts  of  the  mouth  were  ail  at  once 
transformed  into  formidable  mandibles,  which  caused 
them  to  resemble  Ancei.  As  it  had  often  occurred  with 
respect  to  other  groups,  that  the  same  crustacean  at 
different  periods  of  its  évolution  had  been  taken  for 
different  animais,  the  naturalist  of  Brest  had  some  sus- 
picion as  to  their  identity,  and  soon  ascertained  by  direct 
observation  that  he  had  not  been  mistaken.  The  Pranizæ 
become  Ancei,  and  live  upon  fishes  under  their  first 
form,  like  caligi  and  arguli.  Nothing  can  be  seen 
which  is  more  curious  than  these  crustaceans,  which 
ride  on  the  back  or  the  sides  of  fishes,  and  assume  there 
every  possible  attitude. 

The  Pranizæ  fix  themselves  in  the  mouth  and  in  the 
gills  as  well  as  on  the  skin.  Some  are  found  on 
sharks  as  well  as  on  osseous  fishes.  They  fear  neither 
heat  nor  light,  and  do  very  well  under  damp  sea-weed 
while  waiting  for  the  retpirn  of  the  tide.  They  run  and 
swim  with  the  same  facility.  When  in  the  condition  of 
Ancei,  they  lose  their  agility,  and,  under  this  form,  ail 
dénotés  their  sedentary  habits.  They  appear  to  live  in 
holes,  at  the  bottom  of  which  they  defend  themselves 
with  their  powerful  mandibles.  It  bas  been  observed 
that  fecundation  is  accomplished,  as  in  the  Axolotls, 
before  the  évolution  is  complété,  but  that  the  eggs  are 
not  laid  until  the  animal  assumes  the  form  of  Anceus. 
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We  may  here  remark  that  the  change  of  appearance 
takes  place  only  among  the  females  ; the  males  preserve 
their  dress  and  their  liberty.  Some  naturalists  assert 
that  we  must  not  accept  the  metamorphosis  of  either 
sex  as  an  established  fact,  except  for  the  purpose  of 
arrangement.  Ail,  however,  tends  to  show  that  Mons. 
Hesse  bas  fairly  interpreted  facts  ; but  it  appears  to  us 
probable  that  the  whole  of  the  history  of  these  strange 
crustaceans  is  not  fully  known. 

Fishermen  hâve  long  since  known  whale-lice,  the 
Cyami  of  naturalists,  of  which  we  hâve  already  made 
mention  while  speaking  of  free  messmates.  They  live 
at  liberty  on  the  skin  of  their  host,  and  multiply  with 
extreme  rapidity.  These  Cyami  bave  a regular  form, 
but  completely  different  from  the  others,  and  bave  given 
(like  the  Eicini  and  the  afore-mentioned  crustaceans), 
great  trouble  to  systematic  zoologists.  The  place  which 
they  ought  to  occupy  is  far  from  being  definitely  fixed. 
At  ail  events  they  may  be  considered  as  a shorter  kind 
of  Caprellæ. 

As  each  whale  has  cirrhipedes  which  are  peculiar  to 
itself,  so  each  has  its  own  cyami.  Professer  Lütken,  of 
Copenhagen,  has  made  known  ten  or  twelve  species,  ail 
found  on  cetacea,  in  the  two  hemispheres.  The  sup- 
posed  Cyamus,  represented  by  Dr.  Monedero  as  living 
on  the  Biscayan  whale,  is  a Pyenogonon. 

The  Anilocræ  and  the  Nerocilæ,  like  the  Cyami 
and  other  généra,  establish  themselves  on  the  back  of  a 
fish  which  is  a good  swimmer.  Jealous  of  their  liberty, 
they  preserve  their  oars  and  their  fins,  in  order  to 
change  their  convoy,  when  the  desire  seizes  on  them, 
and  do  not  imitate  the  Bopyrians,  which  instal  them- 
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selves  onthe  narrow  branchial  cavity  of  some  decapod 
crustacean,  and  as  soon  as  tliey  bave  entered,  tlirow  off 
ail  their  travelling  baggage  ; in  fact,  tliere  is  no  other 
means  for  tbem  to  gain  admission  ; tlieir  lot  is  identified 
with  tliat  of  their  host  ; they  can  no  longer  live  witliout 
him.  The  female  only,  it  is  true,  thus  renounces  her 
liberty  ; she  sacrifices  herself,  as  usual,  for  her  family, 
while  the  male,  far  from  giving  himself  up,  imeserves  his 
défensive  arms,  his  claws,  and  his  liberty. 

The  crustaceans  called  Caprellæ  are  perhaps  not  so 
independent  as  they  appear  to  be  ; it  is  not  impossible 
that  their  jfiace  may  be  among  the  crustaceans  now 
imder  our  considération.  They  are  often  found,  together 
with  the  Tanaïs,  on  the  bodies  of  cetaceans  and  chelo- 
nians,  on  plagiostomous  fishes,  or  in  the  midst  of 
colonies  of  bertulariæ.  They  also  establish  themselves 
on  buoys  when  they  are  well  covered  with  animal  life  ; 
and  we  hâve  discovered  them  in  j:)rodigious  numbers  on 
a piece  of  cable  which  had  lain  at  the  bottom  of  the  sea, 
and  the  whole  surface  of  which  was  covered  with  animais 
of  every  kind. 

We  may  here  mention  the  Pycnogonons,  the  Saphy- 
linæ,  the  Peltidiæ,  and  the  Hersiliæ  ; these  crustaceans 
often  crawl  over  the  skins  of  their  congeners,  but  without 
ever  renouncing  their  independence  ; and  they  are  ail 
more  or  less  occupied  with  the  toilet  of  their  neighbours. 

We  shall  place  in  a second  section  some  animais 
which  hâve  been  usually  classed  among  j^^i’^sites, 
rather  because  of  their  living  upon  their  neighbours 
than  on  account  of  their  mode  of  life.  If  it  is  necessary 
in  ménageries  to  hâve  keepers  to  cleanse  the  animais 
themselves,  it  is  as  requisite  to  hâve  others  to  keep  the 
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cages  clean,  and  to  remove  dung  and  filth.  Many 
animais  perform  this  office.  The  rectum  of  frogs  is 
always  literally  full  of  Opalinæ  wliich  swarm  in  this 
cavity,  like  ants  in  their  ant-hill,  and  doubtless  live  on 
the  contents  of  the  intestine. 

These  Opalinæ  are  true  infusoria,  which  do  not  wait 
till  the  fecal  matters  are  decomposed,  and  till  the  waters 
are  corrupted  by  their  presence  ; they  prevent  accidents 
which  might  arise,  and  interfère  in  time  to  purify  the 
water  from  these  excrétions.  There  hâve  been  found 
hitherto  in  the  rectum  of  frogs,  and  in  the  different 
annelids,  the  Pachydrili,  the  Clitelides,  the  Lumbriculi, 
and  the  Enchytrei.  We  hâve  also  seen  them  in  the 
Planaria  and  the  Nemertians.  There  is  no  sight  more 
curions  for  those  who  are  commencing  microscopical 
studies,  than  the  examination  of  the  contents  of  the 
rectum  of  these  Batrachians.  Yan  Leeuwenhoeck  knew, 
two  hundred  years  ago,  those  animalculæ,  to  which 
Bloch  at  a later  period  gave  the  name  of  Chaos  intesti- 
nalis.  There  are  also  some  Eotatoria,  the  Alhertiæ  for 
example,  which  ought  to  hâve  a place  here,  and  which 
Dujardin  has  described  and  named.  They  live  in  the 
intestines  of  the  Lumbrici  and  of  snails,  and  in  the 
larvæ  of  Ephemerides. 

Dujardin  first  pointed  out  the  Âlhertia  vermiculus  ; 
since  then  Mons.  Schultze  has  made  Imown  the  Albertia 
of  the  Nais  littoralis,  and  Kadkewitz  has  recognized  in 
the  small  worm  of  our  gardens  the  Enchytreus  vermicu- 
laris.  Long  since,  Siebold  correctly  stated  that  these 
animais  are  not  parasites,  since  they  do  not  live  at  the 
expense  of  their  host. 

There  is  a worm  in  the  Philippine  Islands,  as  Pro- 


MUTUALISTS. 


79 


fessor  Semper  lias  informée!  me,  which  lodges  in  the 
intestines  of  a tisli,  with  its  head  usually 
outwards,  and  wliicli  watches  the  crustaceans  attracted 
by  the  excreta  of  its  host  ; but  although  it  chooses  the 
intestine  of  its  neighbour  as  a place  of  shelter,  it  is  not 
a parasite. 

Fishermen  affirm,  and  the  examination  of  the 
animal’ s stomach  confirms  their  assertion,  that  the 
Cydopterus  lumpus  feeds  on  nothing  but  the  excreta  of 
other  fishes.  Indeed,  it  is  not  possible  to  count  the 
number  of  intestinal  worms  known  hy  the  name  of 
Scolex,  which  are  found  in  the  contents  of  the  stomach 
and  the  intestines.  Besides  this,  we  bave  long  known 
the  peculiarities  of  some  insects  which  cannot  live 
except  on  the  dung  of  certain  animais  ; and  there  is  an 
example  of  one  of  these  insects,  found  in  a fossil  state, 
which  anticipated  the  discovery  of  the  remains  of 
an  extinct  mammal  before  unknowm  in  that  district. 
The  larvæ  of  the  fly  Scatophaga  stercoraria  live  only  on 
excrementary  matter. 

There  are  also  nematode  worms  which  exist  under 
these  conditions,  and  which  develop  and  propagate  their 
species  in  the  intestines  as  if  in  the  midst  of  damp  earth. 
The  small  eel-like  créatures  so  abundant  in  cow-duno- 
propagate  in  it  ; they  are  not  parasites,  and  are  allied  to 
those  of  which  we  speak  in  this  chapter. 

Besides  those  attendants  which  husy  themselves 
about  the  cleanliness  of  other  animais,  we  find  some 
whose  duties  are  less  extensive,  and  whose  cares  are 
more  limited.  Many  animais  produce  a greater  number 
of  eggs  than  they  can  bring  to  perfection,  and  those 
which  are  decomposed  for  want  of  fecuu dation,  or  which 
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die  in  the  course  of  évolution,  are  under  the  care  of 
an  especial  attendant,  employed  to  make  away  from 
time  to  time  with  the  addled  eggs,  or  the  emhryos  that 
hâve  failed  to  corne  to  maturity. 

In  this  manner  lobsters  give  lodgings  in  the  midst  of 
their  eggs  to  a worm,  which  we  at  first  took  for  a Ser- 
pula,  and  which,  after  a complété  examination,  turns  out 
to  he  one  of  the  Hirudinidæ  : we  hâve  given  it  the  name 
of  Histriohdella.  It  is  as  singular  in  its  movements  as 
in  its  conformation,  and  its  manner  of  living  approaches 
that  of  the  Pontohdellæ  of  the  ray  s,  of  w^hich  we  shall 
speak  suhsequently.  We  announced  this  discovery  a few 
years  ago  in  the  following  terms  : — 

It  is  known  that  lobsters,  as  well  as  crabs  and  the 
greater  part  of  the  crustacea,  carry  their  eggs  under  the 
abdomen,  and  that  these  eggs  remain  suspended  there 
till  the  emhryos  are  hatched.  In  the  midst  of  them  lives 
an  animal  of  extreme  agility,  which  is  perhaps  the  most 
extraordinary  heing  which  bas  been  subjected  to  the  eyes 
of  a zoologist.  It  may  be  said,  without  exaggeration, 
that  it  is  a biped,  or  even  quadruped,  worm.  Let  us 
imagine  a clown  from  the  circus,  with  bis  limbs  as  far 
dislocated  as  possible,  we  might  even  say  entirely  de- 
prived  of  boues,  displaying  tricks  of  strength  and  activity 
on  a heap  of  monster  cannon  balls,  which  he  struggles 
to  surmount  ; placing  one  foot  formed  like  an  air- 
bladder  on  one  bail,  the  other  foot  on  another,  alter- 
nately  balancing  and  extending  bis  body,  folding-  bis 
limbs  on  each  other,  or  bending  bis  body  upwards  like 
a Caterpillar  of  the  geometridæ,  and  we  shall  then  hâve 
but  an  imperfect  idea  of  ail  the  attitudes  which  it 
assumes,  and  which  it  varies  incessantly. 
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Its  rank  and  its  affinities  would  liave  given  rise  to 
long  discussions  if  we  had  not  made  known  at  the  same 
timedts  évolution  and  anatomical  structure. 

It  is  neither  a j)arasite  nor  a messmate;  it  does  not 
live  at  tlie  expense  of  tlie  lobster,  but  on  one  of  the  pro- 
ductions of  these  crustaceans,  mucli  in  the  same  manner 
as  do  the  Caligi  and  the  Arguli.  The  lobster  gives  him 
a berth,  and  the  passenger  feeds  himself  at  the  expense 
of  the  cargo  ; that  is  to  say,  he  eats  the‘  eggs  and  the 
embryos  which  die,  and  the  décomposition  pf  which 
might  be  fatal  to  his  host  and  his  progeny.  These 
HistiiobdellsG  hâve  the  same  duty  to  perform  as  vultures 
and  jackals,  ■which  clear  the  plains  of  carcases.  That 
which  causes  us  to  suppose  that  such  is  their  appro- 
jniate  office,  is  that  they  hâve  an  aj)paratus  for  the 
purpose  of  sucking  eggs,  and  that  we  hâve  not  found  in 
their  digestive  canal  any  remains  which  resemble  any 
true  organism.  We  find  the  feces,  rolled  up  as  halls, 
placed  after  each  other  in  their  intestines. 

The  crustaceans  also  feed  other  Hirudinidæ.  Mon  s. 
Leydig  has  noticed  a Mijzohdella  on  the  Lupa  diacantha. 
The  fresh-water  crab,  common  in  ail  the  rivers  of 
Euiope,  nourishes  two,  the  Astacohdella  rœselil,  which 
hves  under  the  abdomen,  or  about  the  eyes,  and  the 
Astacohdella  Ahildgardi  which  especially  frequents  the 
branchiæ.  ^ Two  astacobdellæ  on  the  same  crab  doubt- 
less  i^lay  different  parts.  We  should  almost  venture  to 
assert,  7i  priori,  that  the  species  in  the  gills  lives  as  a 
parasite  on  the  blood  of  its  host,  whilst  the  other,  lodged 

under  the  abdomen,  plays  the  same  part  as  the  histrio- 
bdella  of  the  lobster. 

We  often  find  among  the  eggs  of  the  ordinary  crab  of 
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our  coasts  {Cancer  mœnas)  a nemertian  which  probably 
performs  the  same  office.  He  is  lodged  while  young  in 
a kind  of  firm  sheath  attached  to  the  abdominal  pro- 
cesses. We  hâve  heen  able  easily  to  study  the  first 
phases  of  its  évolution.  We  hâve  given  it  the  name  of 
Polia  involuta. 

This  nGiïiGrtian  bad  b6Gn  obsGivGd  at  MGSsina,  anci 
dGScribGd  bGforG  by  KôllikGr  undGr  tliG  namG  of  Nemertes 
carcinophilus , and  it  bas  just  bGGn  dGScribGd  and  figiirGd 
anGW  by  Mr.  M'Intosb,  in  a monograpb  of  Britisb  an- 
nolids  publisliGd  by  tliG  Kay  Socioty. 

TbG  stnrgGon  sGGins  to  givG  lodging  in  its  Gggs  to  a 
polyp  wbicb  plays  tbo  samo  part.  In  fact,  Mons.  Ows- 
jannikoff,  at  tbo  congrGss  of  Kussian  naturalists  at  Kiow, 
dGScribod  an  animal,  Accipenser  ruthenus,  wbicb  livGS  in 
tbG  Gggs  of  tbG  stGrlot.  SomG  Gggs  placGd  in  watGr  for  a 
fGW  bours  at  first  sbow  tGntaclGS  on  tho  outsido,  tbon  a 
wbolG  colony,  and  Gach  part  consists  of  four  individuals, 
wbicli  bavG  a common  digGstivG  cavity,  rGSGmbling  somo- 
what  a bydra  dividGd  longitudinally  in  four.  Eacb  bas 
six  tGutaclGS,  two  of  wbicb  arc  tcrminatcd  by  transparent 
corpusclGS,  perbaps  nematocysts  ; tbe  digestive  cavity 
extends  into  tbe  arms,  as  in  tbe  bydra  ; tbe  moutb  is 
not  between  tbe  tentacles,  but  at  tbe  opposite  pôle. 
Tbey  are  not  ail  lodged  witbin  tbe  eggs  j some  are  found 
outside,  according  to  tbe  observations  of  Mons.  Koeb. 
Does  not  tbis  animal  fulfil  in  tbe  egg  of  tbe  sterlet, 
tbe  same  office  as  tbe  bistriobdella  in  tbe  egg  of  tbe 

lobster  ? 

Tbe  eggs  of  some  insects  are  attacked  by  very  little 
icbneumons,  tbe  Proctotrupidæ  ; tbey  empty  them,  and 
tben  instal  tbemselves  in  tbe  sbelL  Mons.  Fabre  bas 
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mentioned,  in  liis  memoir  on  tlie  habits  of  the  Meloë,  a 
worm  found  in  an  egg. 

M.  Barthélémy  has  studied  a nematode  worm  {Asca- 
roîdes  limacis)  which  inhabits  as  a parasite  the  egg  of  the 
grey  snail  ; is  this  not  the  ordinary  worm  of  the  snail 
which  has  introduced  itself  into  the  eggs  ? 

Many  animais  establisli  themselves  on  their  neigh- 
bours,  not  to  obtain  any  advantage  from  them,  except  to 
profit  by  their  fins  ; they  are  not  themselves  sufficiently 
adapted  to  rapid  motion,  so  they  seize  a good  courser, 
mount  on  bis  back,  and  ask  from  him  only  a resting- 
place  and  no  provisions.  But  it  is  often  very  difficult 
to  say  where  commensalism  ends  and  mutualism 
begins;  the  cirrhipedes,  for  example,  establish  them- 
selves on  a piece  of  floating  wood,  or  on  the  bottom  of  a 
vessel  ; on  a block  of  stone,  or  on  one  of  the  piles  of  a 
groin  ; on  an  immovable  animal  as  w^ell  as  on  a good 
swimmer. 

Some  fourteen  years  ago,  Jacobson  of  Copenhagen 
vTote  an  interesting  essay,  to  show  that  the  young 
bivalves  that  are  found  in  the  branchiæ  of  anodonts  at  a 
certain  period  of  the  year  are  parasitical  animais,  for 
which  he  proposed  a new  name.  But  these  supposed 
parasites  are  only  young  anodonts,  which  by  the  help  of 
a very  long  cable,  which  proceeds  from  their  foot  like  a 
byssus,  attach  themselves  to  their  mother,  or  to  a fish 
which  will  carry  them  to  a distance. 

We  see  full-grown  acephalous  molluscs,  as  mussels 
and  pinnæ,  still  keep  these  cables,  under  the  name  of 
byssus,  during  their  whole  life.  There  are  also  among 
distomians,  worms  which  though  they  are  hermaphro"^ 
dite,  couple  two  and  two,  and  hâve  this  additional  pecu- 
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liarity,  that  while  one  increases  rapiclly  the  other  be- 
comes  atrophied. 

An  Egyptian  distome;  wbicb  lives  în  man,  gives  an 
instance  of  this  peculiarity,  as  well  as  the  Z),  filicolle, 
■which  inhabits  a fish  {Brama  Raii).  The  caligi  which 
live  on  the  sldn  of  fishes  are,  when  young,  fastened  by  a 
cord  which  cornes  from  the  anterior  edge  of  their  cara- 
pace : while  quite  little,  they  put  themselves  under  the 
protection  of  a kind  neighbour,  and  allow  themselves  to 
be  led  by  him. 

The  new  tubularia,  which  we  hâve  dedicated  to  our 
learned  colleague  Dumortier,  often  fixes  itself  on  the 
carapace  of  ordinary  crabs,  and  causes  itself  to  be  con- 
veyed  like  the  Echeneis;  the  tubulary  observed  by 
Gwyn  Jeffreys,  close  by  the  eye  of  the  Rossia  papillîfera, 
a cephalopod  molluse,  perhaps  belongs  to  the  same 
species. 

Every  colony  of  campanulariæ  or  sertulariæ  lodges  a 
crowd  of  messmates  and  mutualists  ; and  there  are  a 
great  number  of  crustaceans  and  polyps  of  ail  sizes 
which  serve  as  an  abode  for  infusoria  of  every  kind. 
Some  establish  themselves  on  the  carapace  or  on  the 
swimming  appendages,  as  in  a carriage  ; others  on  one 
of  the  gills,  which  renders  their  mode  of  life  more  easy, 
and  the  danger  less  great.  An  amphipod  very  exten- 
sively  spread  over  our  sea-coasts,  the  Gammarus  marinus, 
usually  has  its  appendages  covered  with  Vayinicola 
cipstallina. 
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CHAPTEK  V. 

PARASITES. 

**  En  plongeant  si  bas  dans  la  vie,  je  croyais  y rencontrer  les  fatalités 
physiques,  et  j y trouve  la  justice,  l’immortalité,  l’espérance.” — Michelet, 
Vinsecte. 

The  i^arasite  is  he  wliose  profession  it  is  to  live  at  tlie 
expense  of  liis  neighbour,  and  whose  only  employment 
consists  in  taking  advantage  of  him,  but  prudently,  so 
as  not  to  endanger  bis  life.  He  is  a j)auper  wbo  needs 
belj),  lest  lie  sbould  die  on  tbe  public  bigbway,  but  wbo 
practises  tbe  precept — not  to  kill  tbe  fowl  in  order  to  get 
tbe  eggs.  It  is  at  once  seen  tbat  be  is  essentially 
different  from  tbe  messmate  wbo  is  simjily  a companion 
at  table.  Tbe  beast  of  prey  kills  its  victim  in  order  to 
feed  upon  bis  flesb,  tbe  parasite  does  not  kill;  on  tbe 
contrary  be  profits  by  ail  tbe  advantages  enjoyed  by 
tbe  bost  on  wbom  be  tbrusts  bis  jn’esence. 

Tbe  limits  wbicb  separate  tbe  animais  of  prey  from 
tbe  parasite  are  usually  very  clearly  marked  ; yet  tbe 
laiva  of  tbe  icbneumon,  wbicb  eats  its  nurse,  piece 
aftei  piece,  resembles  a carnivorous  animal  as  mucb  as 
a parasite.  Tbere  are  indeed  certain  animais  wbicb 
take  advantage  of  tbe  good  condition  of  tbeir  Ampbi- 
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tryon,  but  which  render  to  him  in  return  precious 
services.  Thus  tbose  which  live  on  the  produce  of  the 
sécrétions,  or  which  clear  the  System  of  useless  ma- 
terials  in  exchange  for  the  hospitality  which  they  receive, 
are  not  true  parasites.  These  services  are  of  a very 
different  character,  and  the  duties  which  they  some- 
times  perform  for  each  other  are  in  some  respects  ana- 
logous  to  medical  care. 

Every  animal  has  its  own  parasites,  which  always 
corne  from  without.  W^ith  some  few  exceptions,  they 
are  introduced  by  means  of  food  or  drink.  In  order  to 
ascertain  their  origin,  the  naturalist  must  beforehand 
study  the  food,  that  is  to  say,  the  prey  or  the  plant 
which  furnishes  the  habituai  nourishment  of  the  host 
which  gives  them  shelter. 

A carnivorous  animal,  however,  does  not  in  general 
content  himself  with  a single  kind  of  prey— one  yora- 
cious  animal  of  this  class  devours  ail  that  cornes  in  its 
way  ; another,  more  of  an  epicure  than  a glutton,  chooses 
with  more  discernment.  But  in  the  midst  of  this  varied 
kind  of  food  there  is  always  some  species  which  forms 
the  staple  of  the  usual  bill  of  fare,  and  it  is  necessary  to 
find  ont  what  this  is  if  we  wish  to  ascertain  the  parent- 
age and  the  métamorphosés  of  the  parasite,  since  it  is 
that  which  conducts  the  parasite  to  its  new  destination. 
The  mouse  is  destined  to  the  cat,  and  the  rabbit  to  the 
dog  ; in  the  same  manner,  each  one  of  the  herbivora  is 
intended  to  be  the  prey  of  a carnivorous  animal,  if  not 
larger  and  stronger  than  itself,  at  least  more  cunning. 
It  is  of  great  importance  to  discover  the  animal  which 
conducts  the  new-comer  into  his  habitation.  When  we 
know  it,  we  hâve  only  to  introduce  into  it  the  stranger 
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guest,  that  sooner  or  later  lie  may  jiass  into  tlie  body  of 
his  accustomed  Amphitryon.  In  order  thoroughly  to 
know  these  sedentary  or  vagabond  populations,  we 
must  not  only  study  tliem  at  tlie  different  periods  of 
the  year,  and  under  ail  tlie  conditions  of  their  irregular 
life,  but  it  is  necessary  to  follow  tliem  from  the  moment 
that  they  quit  the  egg  till  their  complété  évolution, 
closely  noticing  ail  that  relates  to  their  reproduction. 

In  the  dung  of  the  cow,  by  the  side  of  the  élégant 
Piloholus,  live  masses  of  small  eels,  born  in  the  stomach 
of  the  animal,  which  wind  and  twist  like  microscopical 
serpents,  and  do  not  seek  the  slightest  help  from  the 
organ  which  shelters  tliem.  They  are  hatched  in  the  in- 
terior  of  the  stomach,  as  if  it  took  jilace  in  the  meadow. 
These  little  eels  hâve  evidently  only  the  appearance 
of  paiasites,  and  it  may  be  that  they  render  some 
service  in  some  of  the  organs  through  which  they  pass. 
This  may  also  be  the  case  with  those  which  live  on  the 
feces  of  others,  or  which,  lodged  in  the  rectum,  watch  for 
the  prey  which  is  attracted  by  the  odour.  These,  espe- 
cially  the  latter,  are  rather  messmates  than  parasites. 
True  parasites  are  animais  entirely  dépendent  on 
then  neighbours,  unable  to  provide  for  themselves,  fed 
entirely  at  the  expense  of  others.  It  is  generally  suji- 
posed  that  parasites  are  exceptional  beings,  requiring  a 
place  by  themselves  in  the  animal  hierarchy,  and  know- 
ing  nothing  of  the  world  except  the  organ  which  shelters 
them.  This  is  an  error.  There  are  few’'  animais,  how- 
ever  sedentary  they  may  be,  which  are  not  wanderers  at 
some  period  of  their  lives,  and  it  is  not  even  uncommon 
to  find  some  which  live  alternately  as  noblemen  or 
as  beggars.  Many  of  them  only  deserve  to  be  placed 
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among  paupors  wliGii  tlioy  arG  in  tliGir  infancy  or  at  tliG 
approach  of  adult  agG,  for  thoy  only  SGok  for  holp  at 
tliG  bGginning  or  towards  tho  ond  of  thoir  caroor.  ThGSG 
ai’G  vGry  mimGrous,  and  morG  than  onG  spGciGS  changG 
thoir  drGss  so  complGtGly  that  thGy  can  no  longGr  he 
l’GcognizGd.  Finding  witli  thcir  host  both  food  and 
lodging,  thoy  throw  off  thoir  fishing  and  travolling  goar, 
sGttlo  thonisGlvGS  comfortably  in  tho  organs  which  thoy 
liavG  choson,  and  liaving  got  rid  of  tho  baggagG  whicli 
connGctGd  thom  with  tho  outor  world,  prGSorvG  only  thoir 
SGXual  organs. 

As  to  tho  rank  which  thosG  parasitos  occnpy  in  tho 
scalG  of  boing,  it  may  ho  said  that  thoro  is  no  ospocial 
class  of  parasitos  ; and  worms  aro  not  distinguishod  in 
this  rospGct,  Gxcopt  by  having  a groator  numbor  of  spocios 
snbjoct  to  this  rulo.  Ail  classes  among  invertebrate 
animais  include  parasites. 

It  is  also  an  error  to  suppose  that  the  whole  species, 
tliG  young  as  well  as  tho  old,  the  males  as  "well  as  the 
females,  are  always  parasites  ; often  the  female,  not  being 
ahle  to  provide  for  the  necessities  of  life,  seeks  for  food 
and  shelter,  while  the  male  continues  his  nomad  life. 
Therefore  the  female  alone  puts  on  the  pauper’s  dress,  and 
by  a récurrent  development,  assumes  sometimes  such 
a singular  appearance  that  the  male  no  longer  resembles 
her.  One  cannot  say  that  the  females  constitute  the 
beau  sexe  in  this  group,  since  they  are  often  so  monstrous 
in  form  and  size  that  their  appearance  lias  nothing  in 
commonwith  a perfect  animal;  their  bodyis  deprived  of 
ail  its  exterior  organs,  and  there  often  remains  onl^/  a 
skin  in  the  form  of  a leather  bag,  without  any  distin* 
guishing  character. 
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Wliat  is  still  more  astonisliing,  is  to  meet  witli  males 
wliich,  under  the  conditions  to  which  we  liave  just 
ailuded,  corne  at  last  to  seek  for  assistance  from  their 
own  female,  so  that  she  lias  to  provide  for  ail  ; and  the 
charitable  animal  which  cornes  to  her  help  takes  the 
whole  family  under  his  charge.  Assistance  is  thus 
thoroughly  organized  in  the  lower  world  ; neighbours  are 
found  which  serve  as  a creclie  for  the  indigent  when  the^^ 
first  quit  the  egg,  others  as  a hospital  for  the  infirm 
adults  or  the  females,  and  others  again  play  the  part  of 
innkeepers  for  ail,  instead  of  affording  a place  of  refuge 
for  some  privileged  individuals. 

There  are  but  few  animais,  if  indeed  there  are  any, 
which  hâve  not  their  pecuHar  parasites.  Of  ail  the  fishes 
of  our  coasts  we  hâve  never  found  but  one  which  had 
none  ; and  perhaps,  could  we  observe  this  fish  in  different 
latitudes,  we  might  find  that  it  had  its  poor  dépendants 
as  well  as  the  rest. 

Thus  we  may  assume  that  no  animal  is  free  in  this 
respect,  and  man  himself  regularly  affords  hospitality  to 
many  of  them.  We  feed  some  with  our  blood  and  our 
flesh  ; there  are  some  which  lodge  on  the  surface  of  our 
skin,  others  in  the  interior  of  our  organs  ; some  prefer  to 
establish  themselves  on  children,  others  on  adults.  The 
name  alone  of  some  is  sufdcient  to  make  us  shudder, 
while  others  live  peaceably  in  some  crypt,  without  our 
suspecting  their  presence.  Who  is  there  that  does  not 
nourish  some  acari,  of  the  genus  Simonea,  in  the  mem- 
brane of  the  nose  ? In  fact,  man  gives  a home  to  some 
dozens  of  parasites,  and  the  presence  of  the  most  terrible 
among  them  constitutes,  in  certain  countries,  a condition 
of  health  which  is  envied.  The  Abyssinians  do  not 
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consider  themselves  in  good  health,  except  wlaen  they 
nourish  one  or  many  tape-worms. 

Among  the  animais  to  which  man  gives  his  involnn- 
tary  assistance,  we  may  mention  first,  four  different 
Cestoidea,  or  tape-worms,  which  live  in  the  intestines  ; 
three  or  four  Distoma,  which  lodge  in  the  liver,  the  intes- 
tines, or  the  blood;  nineor  ten  Nematodes,  which  inhabit 
the  digestive  passages  or  the  flesh.  There  are  also  some 
young  Cestodes,  named  Cysticerci,  Echinococci,  Hy- 
datids,  or  Acephalocysts,  which  find  in  him  a crèche  to 
shelter  them  during  their  life.  These  always  choose 
enclosed  organs,  like  the  eye-hall,  the  lobes  of  the  brain, 
the  heart,  or  the  connective  tissue.  We  also  provide  a 
living  for  three  or  four  kinds  of  lice,  for  a bug,  for  a 
flea,  and  two  ascarides,  without  mentioning  certain 
inferior  organisms  which  lurk  in  the  tartar  of  the  teeth, 
or  in  the  sécrétions  of  the  mucous  membrane. 

There  are  some  animais  which  harbour  few  inhahi- 
tants,  while  there  are  others  that  keep  up  a great  retinue  ; 
and  it  is  not  always,  as  we  bave  already  said,  that  those 
who  give  lodging  to  but  few  enjoy  the  most  excellent 
health.  We  might  give  as  an  instance  of  this,  a fish 
which  is  known  to  ail,  the  turbot,  which  as  well  as  the 
woodcock  is  highly  prized,  though  both  bave  their  in- 
testines literally  ohstructed  by  tape-worms  and  their 
eggs.  We  bave  never  opened  one,  large  or  small,  lean 
or  fat,  which  had  not  its  intestines  filled  with  cestode 
worms.  They  are  so  numerous  as  to  form  a kind  of 
Cork,  which  one  might  think  intended  to  close  the  pas- 
sage of  the  pylorus. 

Some  authors  give  remarkahle  instances  of  the  ahun- 
dance  of  parasites.  Nathusius  speaks  of  a hlack  stork. 
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which  lodged  twenty-four  Filariæ  lohatæ  in  its  lungs, 
sixteen  Syngami  trachéales  in  the  trachéal  artery,  besides 
more  than  a hundred  Spiropteræ  alatæ  within  the  mem- 
branes of  the  stomach,  several  hundreds  of  the  Holosto- 
mum  excavatum  in  the  smaller  intestine,  a hundred  of 
the  JDistoma  ferox  in  the  large  intestine,  twenty-two  of 
the  Distoma  hians  in  the  cesophagus,  and  a Distoma 
echinatum  in  the  small  intestine.  In  spite  of  this  affluence 
of  lodgers  the  bird  did  not  appear  to  be  in  the  least 
inconvenienced. 

Krause,  of  Belgrade,  mentions  a horse  two  years 
old,  which  contained  more  than  five  hundred  Ascarides 
megaloceplialæ,  one  hundred  and  ninety  Oxyures  curvulæ, 
two  hundred  and  fourteen  Strongyli  armati,  several  mil- 
lions of  Strongiyli  tetracanthi,  sixty-nine  Tæniæ  per- 
foliatæ,  two  hundred  and  eighty-seven  Filariæ  papillosæ, 
and  six  Cysticerci.  When  we  consider  how  many  eggs  a 
single  worm  produces,  we  can  understand  how  it  is  that 
so  few  animais  escape  being  invaded  by  them. 

Sixty  millions  of  eggs  hâve  been  counted  in  a single 
nematode,  and  in  a single  tape-worm,  or  rather  in  a 
colony,  even  a thousand  millions  of  eggs.  Even  the 
very  animais  which  live  as  parasites,  harbour  others  in 
their  turn.  We  find  parasites  on  parasites,  as  we  fin  ri 
messmates  upon  messmates.  Almost  ail  writers  on  this 
subject  give  examples  of  these;  some  in  the  larvæ  of 
ichneumons,  others  in  the  lernæans,  and  we  hâve  more 
than  once  met  with  nematodes  in  different  crustacea  still 
attached  to  their  host. 

In  order  to  understand  thoroughly  the  living  furni- 
ture  of  an  animal,  especially  of  a fish,  it  is  necessary  to 
examine  it  while  young  ; the  feces  are  the  Kitchen-mid- 


92  ANIMAL  PAEASITES  AND  MESSMATES. 

dings  of  the  stomach  ; it  is  from  them  that  we  can  appre- 
ciate  the  bill  of  fare  of  each.  This  study  of  the  food  will 
one  day  excite  much  interest,  not  only  in  a scientific 
point  of  view,  but  also  with  reference  to  fishing  as  an 
occupation. 

There  are  some  animais  wbicb  are  infested  at  every 
period  of  their  life,  and  at  every  season  ; others  in  far 
greater  number  only  during  their  youth,  and  they  gather 
in  at  the  commencement  of  their  life  the  harvest  for  the 
rest  of  their  days.  The  greater  part  of  parasites,  espe- 
cially  of  fish,  are  introduced  with  the  first  nourishment. 
As  soon  as  they  issue  from  the  egg,  young  rays,  like 
young  turbots,  are  already  stuffed  with  worms  which 
afterward  obstrüct  the  digestive  organs.  The  stomach  of 
each  of  these  fishes  is  like  a filter  which  allows  every 
thing  which  is  food  to  pass,  but  detains  on  its  passage 
and  without  any  change  ail  that  is  living.  When  we 
examine  the  stomach  and  observe  the  food  in  its  different 
degrees  of  digestion,  we  see  distinctly  the  worms  coming 
ont  of  their  holes,  wallowing  in  that  which  physiologists 
call  chyle,  and  choosing  afterwards  at  their  convenience 
the  place  wherethey  may  complet ely  develop  themselves. 
At  the  end  of  a few  days,  the  fish  may  hâve  swallowed  an 
innumerable  quantity  of  small  animais,  and  if  each  of 
them  introduces  some  worms,  we  can  easily  understand  in 
how  short  a time  the  intestine  becomes  literally  filled. 

There  is  no  organ  which  is  sheltered  from  the  in- 
vasion of  parasites  : neither  the  brain,  the  ear,  the  eye, 
the  heart,  the  blood,  the  lungs,  the  spinal  marrow,  the 
nerves,  the  muscles,  or  even  the  bones.  Cysticerci  hâve 
been  found  in  the  interior  of  the  lobes  of  the  brain,  in 
the  eye-ball,  in  the  heart,  and  in  the  substance  of  the 
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bones,  as  well  as  in  the  spinal  marrow.  Eacli  kincl  of 
worm  bas  also  its  favourite  place,  and  if  it  lias  not  the 
chance  of  getting  there,  in  order  to  imdergo  its  changes, 
it  will  perish  rather  than  emigrate  to  a situation  which 
is  not  peculiar  to  it.  One  Idnd  of  worm  inhabits  the 
digestive  passages,  some  at  the  entrance,  others  at  the 
place  of  exit  ; another  occupies  the  fossæ  of  the  nose  ; 
a third  the  liver,  or  the  kidneys. 

We  may  even  divide  parasites  into  two  great  cate- 
gories, according  to  the  organs  which  they  choose  : 
those  which  inhabit  a temporary  host,  almost  always 
instal  themselves  in  a closed  organ — in  the  muscles,  the 
heart,  or  the  lobes  of  the  brain  ; those,  on  the  contrary, 
wdiich  hâve  arrived  at  their  destination,  and  which, 
unlike  the  preceding,  hâve  a family,  occupy  the 
stomach  with  its  dependencies,  the  digestive  passages, 
the  lungs,  the  nasal  fossæ,  the  kidneys,  in  a word, 
ail  the  organs  which  are  in  dh’ect  communication  with 
the  exterior,  in  order  to  leave  a place  of  issue  for  their 
progeny.  The  young  ones  are  never  enclosed.  Even 
the  blood  is  not  free  from  these  animais,  but  there 
are  few  which  lodge  there,  except  during  the  act  of 
migration. 

In  Egypt,  Dr.  Bilharz  observed  a distome  in  the 
blood  of  a man  {Distoma  hœmatohiiim)  ; the  Strongylus 
of  the  horse  has  been  long  known,  which  causes  serions 
injuries  in  its  vessels  {Strongylus  armatus)  ; as  also  the 
strongylus  of  the  dolphin  and  of  the  porpoise  {Strœigylus 
inflexus),  and  the  filaria  of  the  dog  {Filaria  pajnllosa)  ; 
and  some  are  also  found  in  the  blood  of  many  birds, 
of  reptiles,  batrachians,  and  fishes  ; so  that  there  is  no 
class  of  vertebrates  which  escapes. 
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There  are  some  which,  like  leeches,  seek  assistance 
from  their  neighbours,  but  are  content  to  snatcb  tbeir 
food  as  tbey  pass,  and  only  attacb  tbemselves  for  a 
sbort  time  to  tbe  bost  wbicb  tbey  despoil  ; tbey  retain 
tbeir  fisbing  or  bunting  tackle,  as  well  as  tbeir  organs  of 
locomotion.  Tbese  parasites,  wbicb  never  take  up  tbeir 
lodging  on  tbe  bost  wbicb  nourisbes  tbem,  bave  no 
sooner  sucked  bis  blood,  or  devoured  bis  flesb,  tban  tbey 
résumé  tbeir  independent  life. 

Tbey  do  not  disfigure  tbemselves,  nor  put  on  any 
spécial  costume,  like  tbose  wbicb  seek  a permanent 
abode.  Gluttony  is  not  witb  tbem  tbe  only  moving 
principle  of  existence  ; tbey  do  not  forget  wbat  tbey  owe 
to  tbe  World,  and  keep  up  an  appearance  wbicb  allows 
tbem  at  ail  times  to  présent  tbemselves  afresb. 

Parasites  are  scattered  over  every  région  of  tbe 
globe;  tbey  cboose  tbeir  place,  and  observe,  like  ail 
living  créatures,  tbe  laws  of  geograpbical  distribution. 
Ail  do  not  inbabit  tbe  animal  kingdom  ; some  seek  for 
assistance  in  vegetable  life.  Many  insects  lay  tbeir  eggs 
in  seeds  or  fruits,  and  tbeir  progeny,  as  soon  as  tbey 
are  batcbed,  find  abundant  nourisbment  in  tbe  sap  or 
in  tbe  farina  stored  up  for  tbe  young  plant  ; otbers 
pass  into  a state  of  letbargy  wbile  tbe  seed  is  dry, 
and  recover  tbeir  activity  every  time  tbat  tbey  receive  a 
little  bumidity. 

Tbe  female  of  a coleopterous  insect  deposits  its  eggs 
in  tbe  nut,  and  in  proportion  as  tbis  grows,  tbe  young 
larva  devours  tbe  kernel.  When  it  is  brougbt  to  table, 
it  encloses  only  tbe  skin  and  tbe  excrétions  of  tbe  larva. 
A weevil  establisbes  itself  in  a similar  manner  in  cereal 
plants,  and,  small  as  it  is,  it  may  produce  great  calamity 
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by  multiplying  in  granaries.  There  are  even  worms 
which  lodge  in  certain  of  the  graminaceæ,  and  get  com- 
pletely  dry  with  the  envelope  which  contains  them, 
without  ceasing  to  live.  Their  life  is  suspended  till  the 
day  when  the  seed  is  sufficiently  softened  in  the  earth  or 
the  water. 

We  hâve  seen  that  each  parasite  has  its  host  ; we 
must  hâve  a particnlar  name  to  designate  it.  But  that 
does  not  imply  that  if  it  find  not  its  dwelling-place  it 
must  perish.  It  may  only  live  some  time  at  the 
expense  of  its  neighbour,  and  thus  pass  for  its  parasite. 
Natm’alists  are  occasionally  deceived.  Thus,  they  once 
helieved  in  the  passage  of  the  Schistocephalus  of  the 
sticklehack  into  the  intestines  of  certain  hirds  which 
eat  them,  and  in  which  they  are  only  found  accidentally. 
The  Ligulæ  of  the  Cyprinidæ,  found  in  the  intestines  of 
the  cormorant  or  the  goosander,  are  not,  in  our  opinion  at 
least,  woims  peculiar  to  these  hirds.  They  are  étrangers 
which  must  either  emigrate  again  or  die.  Acari  which 
originally  helonged  to  mammals  and  hirds,  hâve  been 
found  living  on  man,  causing  prmdgo,  or  even  serions 
maladies,  and  yet  these  parasites  are  not  regarded  as 
j)eculiar  to  our  species.  We  might  cite  other  examj)les. 
Who  has  not  been  annoyed  by  the  flea,  which  abandons 
for  an  instant  the  dog,  its  natural  host  ? 

Among  these  free  parasites,  many  do  not  attach 
themselves  to  a particular  species,  and  well  deserve 
the  title  of  cosmopolitan  parasites.  Thus  we  see 
that  the  Ascaris  Imnhricoides,  so  common  among  child- 
ren,  lodges  also  in  the  ox,  or  the  horse,  the  ass,  and 
the  pig.  The  Distoma  hepaücuin,  which  is  a parasite 
peculiar  to  the  sheep,  if  we  may  judge  by  its  abundance 
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in  this  animal,  may  find  its  way  into  the  liver  of  man, 
or  into  that  of  the  hare,  the  rabhit,  the  horse,  the 
sqnirrel,  the  ass,  the  pig,  the  ox,  the  stag,  the  roehnck, 
and  different  species  of  antelope.  It  is  to  be  remarked 
that  ail  these  animais  bave  a vegetable  regimen.  By 
drinking  the  water  which  contains  the  cercaria  of  this 
species,  they  grow  infested  by  this  singnlar  lodger.  The 
large  Echinorhyncus  {E.  Gigas)  has  been  fonnd  in  the 
dog,  and  the  pig,  perhaps  in  the  phocinæ  ; and  instances 
are  mentioned  in  which  it  has  even  migrated  into  man. 
The  Gordius  aquaticus  appears  to  live  and  develop  itself 
in  different  species  of  insects;  and  among  the  articulated 
parasites,  we  meet  with  the  Ixodes  ricinus,  commonly 
called  the  tick,  on  the  dog,  the  sheep,  the  roehnck,  and 
the  hedgehog  ; and . instances  are  given  of  its  presence 
on  man.  It  has  been  long  since  proved  in  ménageries 
and  zoological  gardens,  that  the  Acariis  of  the  camel  is 
able  to  give  a cntaneous  disease  to  man. 

As  we  hâve  before  said,  there  are  many  parasites 
which  require  to  be  stiidied  in  order  to  détermine  the 
host  peculiar  to  each  of  them  ; althoiigh  parasites 
sometimes  lose  their  way,  and  introdnce  themselves  into 
the  wrong  neighbonr,  yet  they  can  live  there  but  a short 
time.  Instances  hâve  been  known,  in  which  the  larvæ 
of  Aies  hâve  penetrated  into  man  accidentally  by  the 
mouth  or  the  nostrils.  Keptiles  hâve  been  known  to 
live  a certain  time  in  the  stomach.  A German  physio 
logist,  Berthold,  professer  at  the  University  of  Gôttingen, 
has  given  an  account  of  ail  those  which  hâve  been 
fonnd  under  such  circnmstances,  and  the  niimber  of 
them  is  considérable  ; he  has  written  a memoir  on  the 
abode  of  living  reptiles  in  man. 
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Among  other  instances,  tliis  naturalist  mentions  the 
case  of  a boy  of  twelve  years  of  âge,  who,  in  1699,  after 
suffering  acute  pain,  voided  from  the  intestines  nearly 
one  hundred  and  sixty  four  millipedes,  four  scolopendræ, 
two  living  butterflies,  two  worm-like  ants,  thirty-two 
brown  caterpillars  of  different  sizes,  and  a coleopterous 
insect.  Tliese  animais  lived  from  tliree  to  twelve  days. 
Tins  is  not  ail  : the  same  child,  two  months  afterwards, 
voided  four  frogs,  tlien  several  toads,  and  twenty-one 
lizards,  and  sometimes  a live  serpent  was  seen  for  a 
moment  at  tbe  bottom  of  bis  mouth.  Happily  for 
science,  we  do  not  see  such  tbings  seriously  related  in 
books  at  the  présent  day. 

The  size  of  parasites  is  very  varions  : IBoerhaave 
mentions  a bothriocephalus  three  hundred  élis  in 
length , at  the  Academy  of  Copenhagen,  it  was  reported 
that  a solitary  tape-worm  {Tænia  solium)  had  been 
found  eight  hundred  élis  long.  Female  strongyli  hâve 
been  seen  from  two  décimètres  to  one  métré  in  length  ; 
and  Gordii  of  two  hundred  and  seventy  millimètres! 
We  hâve  found  in  a fish  a worm  which  lived  rolled  up 

like  a bail,  and  which  measured,  when  unrolled,  more 
than  a mètre. 

Parasites  présent  an  extraordinary  variety  of  forms, 
and  the  différences  betw^een  the  sexes  in  size  as  well 
as  in  appearance  are  greater  than  in  any  other  group 
of  animais.  The  male  of  the  Uropitrus  paradoxus,  the 
Urubu  of  Brazil,  bas  the  usual  form  of  a round  long 
worm,  while  the  female  resembles  a bail  of  cotton,  without 
the  slightest  analogy  with  the  other  worms  of  the  order. 
The  Lernæans  also  hâve  females  excessively  varions  in 
size  and  appearance,  while  the  males  generally  resemble 
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each  other  in  their  external  characters.  Wliat  is  not 
less  remarkable  is,  that  hermaphrodite  worms  often 
unité  in  couples,  and  that  only  one  of  the  two  seems  to 
perform  the  function  of  a female,  and  increases  in  size 
{Distoma  Okenii,  Bilhartzia).  It  even  happens  that  the 
union  is  so  complété  that  the  species  appears  formed  of 
two  individuals  fastened  to  each  other.  The  Diplozoa 
show  us  a curious  esample  of  this.  The  gills  of  hreams 
are  usually  infested  by  these  last-mentioned  worms. 
Nothing  is  more  strange  than  to  see  ail  these  individuals 
United  two  and  two  as  if  soldered  together,  each  pre- 
serving  its  mouth  and  digestive  canal,  and  producing 
eggs  which  give  birth  to  isolated  individuals.  We  some- 
times  see  males  so  completely  absorbed  in  their  females, 
even  in  an  anatomical  point  of  view,  that  they  only 
represent  a fragmentary  apparatus.  The  male  of  the 
Syngami  is  so  obliterated,  that  when  compared  whh  the 
other  males  of  its  order  it  is  only  a testicle  living  on 

the  female. 

Should  an  organ  infested  with  worms  be  considered 
diseased,  simply  on  account  of  their  presence  ? We  hesi- 
tate  not  to  say  that,  as  long  as  these  guests  cause  no 
disorders,  there  is  no  pathological  condition.  The  child 
which  bas  Ascarides  lumbricoides  in  its  stomach  is  not 
necessarily  ill.  Ail  animais  in  a wild  state  always 
hâve  their  parasites  ; they  lose  them  rapidly  when  in 

captivity.  , 

The  Abyssinians  do  not  take  medicme  when  they 

hâve  tæniæ  ; on  the  contrary  they  are  in  a better  state 
of  health.  Do  we  not  find  medical  men  prescnbmg  the 
employment  of  leeches,  and  oonsequently  calling  in  the 
assistance  of  certain  parasitical  animais  ? This  action. 
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fai  from  being  a cause  of  sickness,  is  in  this  instance 
a remedy,  and  no  one  can  foresee  ail  that  science  lias 
a right  to  expect  from  tlie  salutary  effects  of  certain 
parasitical  worms  on  tlie  System.  ïhere  are,  if  we 

mistake  not,  many  discoveries  in  store  for  observers 
in  this  order  of  investigation. 

But  here,  as  in  ail  tliings,  excess  is  hurtfiil.  Certain 
organisms,  develojiing  tliemselves  immoderately,  may 
break  tlie  liarmony  necessary  between  tbe  parasites 
and  tbe  bost  wbicb  tbey  frequent.  It  bas  been  found 
recently  tbat  many  morbid  affections,  as  tbe  potato 
and  vine  diseases,  bave  for  tbeir  origin  only  tbe 
abnormal  development  of  certain  microscopie  beino-s 
bidden  in  tbe  organism. 

It  is  found,  that  in  Egypt,  a distoma  is  developed 
m the  blood,  and  occasions  a very  severe  malady, 
scarcely  known  to  physicians.  In  Iceland,  a cestodé 
causes  the  death  of  a third  part  of  the  population. 
Worms  develop  themselves  in  the  eye,  and  may  even 
cause  blmdness  ; the  Cœnurus  of  the  sheep  causes  giddi- 
ness,  and  becomes  fatal  to  the  animal  which  harbours  it. 
The  chlorosis  observed  in  Egypt  and  Brazil  must,  it 
appears,  be  attributed  to  a considérable  development  of 
a nematode  worm,  which  lives  in  the  small  intestines 
and  which  naturalists  know  under  the  name  of  Dochmins 
duodenalis  ; and  lately  the  Trichinæ  set  ail  Europe  in  a 
State  of  excitement,  and  trichinosis  was  for  a time  more 
dreaded  than  choiera.  In  spite  of  ail  these  accidentai 
circumstances  we  think  that  the  animal  which  possesses 
its  ordinary  parasites,  far  from  being  ill,  is  in  a normal 
physiological  condition. 

When  we  consider  these  animal  parasites  in  general, 
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one  would  think  that  their  tenacity  of  life  is  very  feeble, 
and  that  the  slightest  dérangement  would  be  sufficient 
to  kill  them.  It  is  not  so  ; on  the  contrary,  some  of 
them  can  be  entirely  dried  up,  and  return  to  life  every 
time  that  they  are  moistened  ; and  the  eggs  of  some  of 
them  resist  the  most  violent  reagents.  We  hâve  known 
eggs  preserved  for  years  in  alcohol,  in  chromic  acid,  and 
in  other  agents  which  destroy  life  everywhere  else  ; and 
then  give  birth  to  embryos  directly  they  are  placed  in 
pure  water  or  damp  earth. 

Some  years  ago  they  had  no  idea  of  the  migration 
of  animais  from  one  body  to  another.  As  we  hâve  said 
elsewhere,  Abildgard,  half  a century  ago,  made  experi- 
ments  on  the  worms  of  fishes  which  he  caused  ducks 
to  swallow,  but  these  experiments  had  no  result,  and 
formed  rather  an  obstacle  to  ulterior  progress,  than  an 
approach  to  truth.  The  worms  of  fishes  hâve  been 
known  to  live  in  birds  ; but  these  worms  were  only 
there  as  adventitious  parasites.  Liguli  live  some  days 
in  the  goosander,  but  they  do  not  maintain  their  position. 

Our  great  initiator  into  the  world  of  parasites,  Mons. 
Siebold,  arrived  also  at  a conclusion  which  could  not 
be  maintained.  Having  observed,  with  his  habituai 
sagacity,  that  the  cysticercus  of  the  mouse  is  the  same 
worm  which  lives  in  the  cat,  he  published  his  opinion 
that  the  eggs  of  this  tænia  had  lost  their  way  in  the 
mouse,  that  the  young  worms  had  become  sick  there, 
and  that  in  the  cat  alone,  they  could  be  healthily  and 
completely  developed.  It  was  like  a plant  lost  on  a soil 
where  it  could  not  live,  and  still  less  flourish.  May  I 
be  permitted  to  state  by  what  means  we  hâve  arrived 
at  the  knowledge  of  the  transmigration  of  worms  ? 
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I had  commenced  the  study  of  encysted  Tetrarhynchi 
in  the  peritoneum  of  the  Gadidæ  in  1837.  Ten  years 
afterwards,  shortly  after  a visit  from  my  learned  friend, 
Mons.  Kolliker,  I discovered  that  tins  world  of  parasites 
did  not  live  such  a monotonous  life  as  was  supposed. 
I ascertained  by  my  dissections  of  fishes,  that  the 
tetrarhynchi  also,  which  were  supposed  to  be  disinherited 
by  Nature,  knew  how  to  vary  their  pleasures  ; that 
instead  of  spending  their  whole  life  in  a prison  cell,  they 
change  their  home  at  a certain  âge,  and  pass  the  latter 
part  of  their  existence  in  more  spacious  habitations. 

I had  seen  the  Tetrarhynchus  agamus  inhabiting  a 
cyst  in  the  peritoneum  of  the  gadidæ,  and  I had  met 
with  the  same  tetrarhynchus  completely  developed  and 
sexual  in  the  spiral  intestine  of  the  voracious  fishes 
known  under  the  name  of  squalidæ,  or  sharks.  This 
caused  me  to  write  to  the  Academy  of  Brussels,  at  the 
meeting  on  January  the  13th,  1849,  that  the  order  of 
vesicular  worms,  admitted  by  ail  helminthologists,  ought 
to  be  suppressed. 

These  worms  began  to  be  understood  when  these 
eysticerci  ceased  to  be  regarded  as  sick  créatures. 
Siebold  had  mistaken  the  crèche  for  the  hospital,  and 
instead  of  seeing  in  the  cysticercus  a young  animal  full 
of  life  and  of  the  future,  lie  looked  upon  it  as  a gouty 
individual,  ready  to  breathe  its  last  sigh. 

These  fish  had  directed  me  in  the  right  road  ; I had 
closely  followed  up  certain  very  characteristic  worms, 
which  lived  under  a very  simjile  form  in  certain  fishes, 
and  which,  passing  with  their  host  into  the  stomach  of 
another,  finished  in  the  latter  their  toilet  and  their 
évolution.  I had  been  a witness  of  ail  their  changes 
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of  form  from  the  cradle  to  the  tomb,  by  following  them 
from  fish  to  fish,  or  rather  from  stomacb  to  stomach. 
In  fact  these  parasites  are  perpetuallj  on  their  journey, 
and  constantly  changing  their  host,  and  at  the  same 
- time  their  dress  and  mode  of  locomotion,  so  that 
frequently,  at  the  end  of  their  voyage,  they  preserve 
only  shapeless  rags  to  cover  their  eggs  or  their  offspring, 

That  which  adds  still  more  to  the  difficulty  of  recog- 
nizing  them  is,  that  while  young  they  are  often  enveloped 
in  swaddling  clothes  which  nevertheless  permit  them  to 
wander  freely;  then  in  a simple  robe,  in  keeping  with 
the  home  which  shelters  them;  and  at  last  in  a wedding 
dress,  which  hides  the  eggs  and  the  apparatns  which 
produces  them.  The  nympii  in  her  virgin  condition  has 
none  of  the  attributes  of  future  maternity. 

It  is  in  this  category  that  we  find  the  Bistomes,  so 
common  in  ail  the  classes  of  the  animal  kingdom.  This 
is  not  ail  : frequently,  among  these  varions  forms,  these 
animais  when  young  produce  little  ones,  which  in  no 
respects  resemble  the  others,  and  are  not  even  formed 
in  the  same  manner.  As  soon  as  they  quit  their  swadd- 
ling-clothes,  they  increase  by  gemmation,  and  without 
sexual  union,  while  those  which  are  produced  from  buds 
increase  sexually.  Thus  the  daughter  does  not  resemble 
her  mother,  but  her  grandmother.  This  phenomenon 
has  been  known  by  the  name  of  alternate  génération  ; 
we  hâve  called  it  digenesis. 

But  ail  parasites  do  not  resemble  those  distomes, 
which  change  several  times  both  their  host  and  their 
costume.  We  find  some  of  them,  which  the  mother 
deposits  with  care  in  the  body  of  a neighbour,  and  which 
pass  ail  their  early  life  in  the  viscera  of  an  alien  mother. 
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Sucli  are  tlie  Ichneiimons,  beautiful  winged  insects, 
which  perfidiously  insert  their  eggs  in  the  body  of  a 
living  Caterpillar,  wliose  internai  part  serves  at  the 
same  time  for  a cradle  and  for  food.  The  young  larva 
devours  organ  after  organ,  beginning  with  the  least  im- 
portant, till  theTast  serves  for  the  formation  of  the  last 
members  of  the  winged  insect. 

More  unfortunate  are  those  which  are  kept  under  the 
bolts  and  bars  of  their  host  from  their  early  youth  to 
mature  âge  ; they  hâve  no  participation  in  the  great 
banquet  of  life,  excej)t  it  be  in  the  pleasures  of  the  table 
and  of  love.  We  also  find  some  parasites  which  occupy 
different  organs  in  the  same  animal,  and  which  hâve 
different  sexual  attributes  according  to  the  situation 
which  they  inhabit.  We  know  some  wdiich  are  herma- 
phrodite in  the  rectum  or  in  damp  earth,  and  whose 
young  ones,  having  the  sexes  separate,  live  as  parasites 
in  the  lungs. 

Parasites  are  not  usually  reproductive  in  the  animal 
which  they  inhabit.  They  respect  the  hearth  which 
shelters  them,  and  their  progeny  are  not  developed  by 
their  side.  The  eggs  are  expelled  with  the  feces,  and 
sown  at  a distance  for  other  host  s. 

Parasites  may  be  divided  into  several  categories. 
We  may  bring  together  in  the  ffrst  of  these,  a certain 
number  of  animais,  which,  without  being  true  parasites, 
seek  for  a i^lace  ot  shelter,  and,  either  on  account  of  their 
wretchedness  or  their  misery,  require  tins  protection 
in  order  that  they  may  live. 

In  the  second  category,  we  may  place  those  which 
live  at  complété  liberty,  and  only  require  for  their  sus- 
tenance  the  superfluities  of  their  neighbours  ; they  take 
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great  care  of  the  skin  of  their  host,  and  use  it  sparingly. 
Some  also  are  found  which  cannot  live  without  assist- 
ance, but  repay  it  with  some  service.  Often,  indeed, 
they  associate  with  their  host,  and  live  on  a footing 
of  perfect  equality  with  him  ; and  hesides  these  are 
found  associations  in  which  equality  is  by  no  means 
recognized,  and  where  labourer  s or  even  slaves  perform 
the  work  disdained  by  their  masters. 

In  the  last  category  we  shall  arrange  true  parasites, 
which  take  both  their  lodging  and  their  food.  And  here, 
again,  we  shall  meet  with  three  distinct  subdivisions. 

The  first  includes  those  which  travel  from  one  hôtel 
to  another  hefore  they  arrive  at  their  destination  ; 
to-day  they  lodge  in  a prawn,  to-morrow  in  a gudgeon, 
then  in  some  üsh  which  preys  upon  others,  as  the  perch 
or  the  pike.  These  are  nomadic  parasites,  which  do  not 
stop  or  think  of  family  life  until  they  hâve  found  the 
hôtel  for  which  they  are  destined. 

Sometimes  the  parasite  gets  into  a wrong  train,  and 
not  heing  ahle  to  retrace  his  steps,  he  remains  at  a 
station  where  no  other  train  will  take  him  up.  He  is 
condemned  to  die  in  a waiting-room. 

In  the  last  subdivision,  we  bave  parasites  that  hâve 
arrived  at  their  destination,  occupying  themselves  in 
future  only  with  the  joys  of  a family. 

Thus  we  find  some  which  are  really  at  home,  and 
others  which  are  on  their  journey,  sometimes  on  the 
right  road,  and  at  others,  wandering  and  lost  in  an  alien 
“ host.”  The  former  are  autochthonic  parasites,  the 
others  are  foreigners.  We  may  say  that  each  animal 
species  has  its  proper  parasites,  which  can  live  only  in 
animais  which  hâve  at  least  more  or  less  affinity  with 
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their  peciüar  host.  Thus  the  Ascaris  mystax,  tbe  guest 
of  the  domestic  cat,  lives  in  different  species  of  Felis, 
wliile  the  fox,  so  nearly  resemhling  in  appearance  the 
wolf  and  the  dog,  never  entertains  the  Tænla  serrata,  so 
common  in  the  latter  animal. 

ïhe  same  host  does  not  always  harbonr  the  same 
worms  in  the  different  régions  of  the  globe  whicli  it 
inhabits.  This  relates  both  to  the  parasites  of  man,  and 
to  those  of  the  domestic  animais.  Thus  the  large  tape- 
worm  of  man,  which  naturalists  call  Bothriocephalus, 
is  foiind  only  in  Bussia,  Poland,  and  Switzerland.  A 
small  tape-worm,  Tæiiia  nana,  is  observed  nowhere 
except  in  Ab^^ssinia;  the  Anchylostoma  is  known  at 
présent  only  in  the  south  of  Europe  and  the  north  of 
Africa  ; the  Filaria  of  Médina,  in  the  west  and  the  east 
of  Africa  ; the  Bilharziaf  that  terrible  worm,  bas  only 
been  found  in  Egypt. 

Tliere  are  also  parasitic  insects  dreaded  by  man,  as 
the  Chigoe  (Pulex  penetrans)  which,  liappily,  is  only 
known  in  certain  countries.  Some,  liowever,  bave 
become  cosmopolitan,  since  man  lias  introduced  tlieni 
wherever  he  bas  established  himself. 

The  mammalia  which  live  on  vegetable  diet  bave 
Tænia  without  any  crown  of  liooks,  and  man,  according 
to  bis  teeth,  ought  only  to  nourisli  the  Tænia  meclio- 
canellata.  We  find  in  a work  on  the  Algerian  Tænia,  by 
Dr.  Cauvet,  that  it  is  the  Tænia  inerniis,  that  is  to  say, 
without  hooks,  which  is  the  sjiecies  common  in  Algeria. 
Among  fourteen  tæniæ  which  he  had  occasion  to 
examine,  there  was  not  a single  Tænia  solium,  I hâve 
said  long  since,  that  this  species  ought  to  he  less  widely 
spread  than  the  tænia  without  hooks.  The  Tænia  solium 
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cornes  from  tire  cysticercus  of  tire  irig,  the  other  froni  that 
of  the  ox  ; and  Dr.  Cauvet  lias  ascertained  that  the  latter, 
in  the  state  of  cysticercus,  has  already  lost  its  crown. 

We  find  extinct  fossil  généra  and  species  in  ail  the 
classes  of  the  organic  world.  Is  it  the  same  with  worms 
and  animais  of  other  classes  which  are  only  known  in 
the  condition  of  parasites  ? Had  the  Ichthyosauri  and 
the  Plesiosauri  worms  in  their  spiral  cæcum  like  plagio- 
stomous  fishes,  which  resemhle  them  so  much  in  the 
digestive  tube  ? We  do  not  douht  this,  and  we  should 
hâve  been  glad  to  give  some  démonstration  of  it.  For 
this  purpose,  we  hâve  made  a collection  of  the  coprolites 
of  these  animais,  but  we  hâve  not  yet  succeeded  in 
getting  slices  thin  enough  or  sufficiently  transparent  to 
discover  the  eggs  or  the  hooks  of  their  cestode  worms. 

Not  long  ago,  the  partisans  of  spontaneous  généra- 
tion found  in  the  class  of  worms  their  principal  argu- 
ment for  their  old  hypothesis,  and  it  was  even  after 
the  publication  of  my  treatise  on  intestinal  worms  that 
this  question,  which  seemed  forgotten,  was  taken  up 
again  by  Pouchet.  At  présent,  they  appear  to  hâve 
gFven  up  parasites,  which  reproduce  their  kind  like  other 
animais,  and  to  hâve  fallen  back  upon  the  infusoria,  the 
last  intrenchment  which  remained  to  the  partisans  of 
spontaneous  génération,  whence  klons.  Pasteui  has 
scientifically  dislodged  them.  It  is  évident  to  ail  those 
who  place  facts  above  hypothèses  and  préjudices,  that 
spontaneous  génération,  as  well  as  the  transformation 
of  species,  does  not  exist,  at  least,  if  we  only  consider  the 
présent  epoch.  We  are  leaving  the  domain  of  science  if 
we  take  our  arms  from  anterior  epochs.  We  cannot 
accept  anything  as  a fact,  which  is  not  capable  of  pioof. 
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CHAPTEE  VL 

PARASITES  FREE  DURING  THEIR  WHOLE  LIFE. 

Ihis  first  category  of  parasites  includes  ail  tliose  wliicli 
are  not  enclosed,  and  wliicli  live  at  the  expense  of  otliers, 
without  losing  tlie  attributes  and  advantages  of  a wan- 
dering  life  ; tliey  are  as  free  as  the  vulture  or  the  falcon 
\\hich  pursues  its  prey.  We  shall  not,  however,  include 
among  them  the  parasitical  kite  of  Daudin,  which  tears 
from  the  hands  of  the  traveller  a jiiece  of  the  flesh 
which  he  is  preparing  in  the  open  air,  nor  the  small 
Egyptian  plover,  which  keeps  the  teeth  of  the  crocodile 
clean.  ïhe  former  is  a pirate,  a highway  robber  ; the 
plover,  on  the  contrary,  is  a kind  neighbour,  an  attend- 
ant who  performs  valuable  services. 

We  are  more  correct  in  considering  as  parasites  the 
Vampires  {Phijllostoma) , those  audacious  bats  of  South 
America,  which  settle  on  the  sleej)ing  traveller  or  his 
beasts,  and  suck  their  blood  by  means  of  the  shar23  pa- 
pillæ  of  their  tongue.  ïhese  animais  are  winged  leeches 
which  bleed  their  victim  and  pass  on.  We  place  among 
fl  ee  parasites  the  greatef  part  of  leeches,  some  in- 

sects,  and  a certain  number  of  arachnida,  criistaceans, 
and  infusoria. 

As  we  hâve  mentioned  free  messmates,  so  we  hâve 
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free  parasites,  which  take  advantage  of  their  host, 
but  with  prudence  and  economy  ; they  ask  from  him 
nothing  but  bis  blood,  and  sometimes  render  bim  im- 
portant services.  Many  of  tbese  animais,  botb  mess- 
mates  and  parasites,  bave  at  présent  been  only  pro- 
visionally  classified,  and  cannot  be  definitely  arranged 
till  more  observations  bave  been  made.  It  is  not  always 
so  easy  as  it  may  be  tbougbt  to  détermine  exactly  tbe 
relations  wbicb  certain  animais  bave  witb  eacb  otber. 
We  must  pry  very  narrowly  before  we  can  ascertain  tbe 
motives  whicb  act  on  tbis  inferior  order  of  beings.  It 
is  among  free  parasites  tbat  we  find  tbose  organisms 
wbicb  are  generally  called  vermin,  and  wbicb  seem  tbe 
more  capable  of  injuring  tbeir  neigbbours  since  tbey  can 
tbe  more  easily  escape  détection.  Tbese  créatures, 
tbougb  tbey  are  called  vermin,  excite  no  more  répug- 
nance in  tbe  mind  of  tbe  naturalist  tban  tbe  otber  works 
of  création;  and  St.  Augustine  did  not  exclude  them  from 
bis  tbougbts  wben  be  exclaimed,  “ Magnus  in  magnis, 
maximus  in  minimis.” 

Leecbes  drink  tbe  blood  of  tbeir  victim,  and  wben 
tbey  are  gorged  to  tbe  very  bps,  tbey  fall  otf,  taking  a 
siesta  for  weeks  or  montbs.  Thus  enjoying  a repast 
at  very  long  intervals,  it  is  useless  for  tbem  to  continue 
longer  at  table  ; and  tbis  is  tberefore  anotber  reason  tbat 
tbey  sbould  usually  preserve  tbeir  organs  of  locomotion, 
tbat  tbey  may  use  tbem  after  tbeir  long  period  of  diges- 
tion. 

Like  tbe  annelids,  tbey  do  not  change  tbeir  form,  and 
as  tbey  are  only  attacbed  to  tbeir  bost  for  a sbort  time, 
naturalists  bave  not  tbougbt  fit  to  place  tbem  among 
parasitical  worms,  or  Helmintba.  However,  if  we  pass 
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from  the  higher  kind  of  leeclies  to  those  wliich  live  at 
tlie  expense  of  fislies,  of  crustaceans,  and  especially  of 
molluscs,  we  see  that  the  desire  of  possessing  a lodging 
is  developed  by  insensible  degrees,  and  that  the  lower 
kinds,  are  by  tbeir  form,  tbeir  organization,  and  tbeir 
mode  of  life,  as  dépendant  as  the  greater  part  of  the 
hehnintha.  Thus  we  see  Hirudinidæ  on  the  Mya,  an 
acephalous  molliisc,  incapable  of  quitting  tbeir  place, 
firmly  fixed  on  the  walls  of  the  stomach  of  tbeir  host, 
and  living  quietly  at  bis  expense.  They  are  called  Mala- 
cohdellæ,  and  they  hâve  been  so  ill-treated  by  Nature, 
that  it  is  necessary  to  submit  them  to  minute  investiga- 
tion in  order  to  détermine  their  parentage. 

The  most  well-known  leeches  are  those  which  attack 
man  and  the  other  mammalia,  but  some  are  also  found 
on  other  vertebrate  animais,  especially  on  fislies.  Their 
organization  is  always  proportioned  to  that  of  the  host 
which  they  frequent  ; thus,  the  simpler  their  host,  the 
lower  is  their  organization.  The  mollusc  harbours  hiru- 
dinidæ much  lower  in  the  scale  than  those  which  are 
found  in  fishes,  and  especially  in  mammals. 

Vampires  make  use  of  the  papillæ  of  the  tongue,  and 
also  of  their  teeth,  which  act  as  so  many  lancets;  leeches 
apply  their  toothed  lip,  saw  asunder  the  epidermis,  and 
with  the  mouth  a23plied  to  a network  of  capillary  vessels, 
suck  till  they  fall  off,  intoxicated  with  blood. 

We  give  here  the  different  ajipearances  which  the 
skin  assumes  after  the  bite  of  a leech.  (Fig.  4.) 

Fig.  5 (1  and  2)  represents  the  jaws  ; 1,  the  jaws  in 
their  usual  position  ; 2,  a single  jaw,  to  show  its  outer 
edge,  which  is  eut  with  teeth  like  a saw. 

Fig.  6 shows  a leech  with  a section  of  its  digestive 
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tube.  The  letters  d d indicate  the  different  cavities  of 
the  stomach,  which  are  filled  in  succession.  We  see  in 


Fig.  4. — Different  forms  of  the  bite  of  a Leech. 

Fig.  5. — 1.  Sucker,  open  ; a.  jaws.  2.  One  of  the  jaws  magnified. 

Fig.  6. — Section  of  a Leech.  a.  anterior  sucker  ; b.  posterior  sucker  ; c.  anus  ; 
d.  stomach  ; æ.  æsophagus  ; i.  intestine  ; s.  glands  of  the  skiu. 

the  fore  part,  the  anterior  sucker  with  the  mouth,  and 
behind,  the  posterior  sucker  with  the  anus.  At  the 
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side  of  the  stomach  are  seen  traces  of  the  glands  of 
tlie  skin. 

We  find  a great  variety  in  the  mode  of  life  of  these 
hirudinidæ  ; and  if  we  sometimes  meet  witli  some  wliich 
are  sober  and  délicate,  the  greater  part  show  a voracity 
of  which  it  is  difficult  to  form  any  idea.  A leech  lias 
been  met  with  in  Sénégal  which  draws  a qiiantity  of 
blood  eqnal  to  the  weight  of  its  body.  There  are  leeches 
which  devour  entire  earth-worms.  Fortunately  the 
greater  species  are  not  the  most  voracious  : we  might 
feel  rather  mieasy  in  the  midst  of  leeches  similar  to  that 
which  Blainville  lias  described  iinder  the  name  of  Ponto- 
hdella  lævis,  which  is  not  less  than  a foot  and  a half  in 
length. 

It  is  generally  thoiight  that  ail  leeches  are  aquatic, 
but  this  is  a mistake.  In  the  warm  régions  of  the  Old 
and  New  World,  there  live  in  the  midst  of  the  brush- 
wood,  leeches  which  attack  the  traveller  as  well  as 
his  horse,  and  suck  the  blood  of  both  without  their 
perceiving  it. 

Hoffmeister  gives  the  following  account  with  reference 
to  small  leeches  in  the  island  of  Ceylon  : — 

He  had  amused  himself  one  evening  by  collecting 
some  phosphorescent  insects  which  were  hovering  around 
him  in  considérable  numbers  ; on  entering  afterwards  a 
lighted  room,  he  perceived  streaks  of  blood  ail  down  his 
legs.  This  was  the  effect  of  the  bites  of  leeches.  These 
créatures,  said  he,  made  a painful  impression  on  me,  the 
remembrance  of  which  was  terrible.  This  sanie  leech, 
which  bears  the  name  of  Hiriido  tagalla,  or  Ceijlonica, 
lives  in  the  thickets  and  woods  of  the  Philiiipine  Islands. 
There  also  it  attacks  horses  as  well  as  men.  It  bas 
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also  been  noticed  on  tlie  cliain  of  tlie  Himalayas,  11,000 
feet  above  the  level  of  the  sea.  Japan  and  Chili  also 
bave  terrestrial  leeches.  The  C ylicohdella  lumhricoides 
is  a blind  leech,  which  lias  been  found  by  F.  Millier  in 
damp  earth,  in  Brazil. 

The  aquatic  leeches  are  better  known,  and  with  but 
few  exceptions,  the  accidents  produced  by  them  are  little 
to  be  feared.  In  Algeria  it  is  not  uncommon,  as  army 
surgeons  tell  us,  to  see  soldiers,  while  drinking  spring 
water,  swallow  small  leeches  which  may  do  them  injury. 

We  tind  from  officiai  reports  that  the  French  soldiers 
often  suffered,  during  the  campaigns  in  Egypt  and 
Algeria,  from  an  aquatic  leech  {Hœmopis  vorax),  which 
attacked  the  mouth  and  the  nostrils,  and  did  not  respect 
man  any  more  than  horses,  camels,  and  oxen.  The 
leech  discovered  by  Dr.  Guyon  under  the  eyelids  and  in 
the  nasal  fossæ  of  the  crab-eating  héron  of  Martinique,  is 
probably  a monostomum,  and  not  one  of  the  hirudinidæ. 
Leeches  hâve  also  been  found  on  turtles  under  the  name 
of  Euhrancliella  BranrMata.  Say  saw  one  on  a chelonian, 
and  others  on  tritons  and  frogs. 

It  is  especially  upon  fish  that  these  worms  are  found, 
and  we  cannot  hesitate  to  consider  the  greater  part  of 
them  as  true  parasites.  We  hâve  described  a whole 
sériés  of  them  which  live  upon  marine  fishes,  especially 
on  the  barbel,  the  bass  or  sea-wolf,  the  halibut,  the  dab, 
and  different  species  of  gadidæ.  A.  E.  Verril  published 
last  year  the  description  of  several  kinds  of  American 
leeches,  among  which  we  see  two  which  infest  a fish 
{Fimdulus  piscidentus)  of  West  Eiver,  near  Newhaven. 
A large  and  beautiful  species,  which  is  known  by  the 
name  of  Pontohdella,  is  also  found  upon  the  Kays. 
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A yery  skilful  natiiralist,  Mons.  Vaillant,  lias  lately 
made  tliese  animais  the  subject  of  study.  Mr.  Baird,  in 
1869,  made  known  four  new  Pontobdellæ,  one  from  the 


coast  of  Africa,  two  from  the  straits  of  Magellan,  and 
one  from  Australia,  foimd  in  one  of  the  Ehinobatidæ. 
But  the  most  interesting  in  every  point  of  view  are  the 
Bi  anchellions,  'which  inhabit  the  electrical  fishes  known 
under  the  naine  of  torpedoes,  and  which  do  not  fear  to 
choose  an  electric  battery  as  a place  of  abode.  These 
branchellions  always  attach  themselves,  as  it  appears, 
to  the  lower  surface  of  the  body,  and  not  to  the  gills  as 
lias  been  thoughtj  and  they  are  distinguished  from  ail 
their  congeners  by  tufts  of  filaments  along  their  sides, 
which  hâve  been  compared  to  lymphatic  brandiiæ. 

Many  naturalists  bave  considered  these  curions  worms 


^\olthy  of  attention,  and  hâve  made  many  interesting 
obsei\ations  upon  them.  One  of  the  finest  memoirs 
on  tins  subject  is  that  of  Mons.  A.  de  Quatrefages.  We 
may  here  mention,  in  connection  with  their  mode  of  life, 
that  neither  Leydig  nor  Quatrefages  fourni  globules  of 
blood  in  their  digestive  cavity.  The  branchellions  live 
on  the  mucous  pioducts  of  the  sécrétions  of  the  skin,  and 
instead  of  being  parasites,  we  may  consider  them  as 
worms  paying  liberally  for  the  room  which  they  occupy  in 
tlieii  host,  by  maintaining  bis  skin  in  good  condition, 
lhey  ought  rather  to  be  classed  among  animais  which 
render  service  to  others  ; that  is,  a.mong  mutualists. 

In  the  fresh  waters  of  Europe,  a little  leech-like 


animal,  beautiful  both  in  form  and  colour,  fixes  itself 
on  caips,  tenches,  and  other  CyprinidaB  * tins  is  the 
Phcicola  geometra,  which  also  lives  on  the  Silurus  glanls, 
They  are  sometimes  found  in  such  great  numbers  that 
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tliey  form  around  the  gills  a kind  of  living  moss,  wliicli 
at  last  kills  the  fisli. 

There  are  different  leeches  which  inhabit  invertehrate 
animais.  Kang  mentions  a little  créature  of  this  kind 
in  Sénégal,  living  as  a parasite  upon  the  respiratory 
apparatus  of  an  anodont.  Gay  discovered  in  Chili  one 
of  the  Hirudinidæ  in  the  pulmonary  sac  of  an  Auricula, 
and  another  on  the  branchiæ  of  a crab  {Branchiohdella 
Chilensis).  Mons.  Blanchard  has  noticed  a malaco- 
bdella  in  the  branchiæ  of  the  Venus  exoleta  ; and  it  was 
known  in  the  last  century  that  the  Mya  truncata  of  our 
coast  also  lodges  a malacobdella  which  lies  always  under 
the  foot  of  the  animal.  This  is  the  hirudinean  of  which 
we  hâve  spoken  above,  which  is  allied  transitionally  to 
the  trematoda. 

Together  with  the  Hirudinidæ,  we  find  very  small 
worms,  transparent,  hristling  with  daggers  and  spikes  of 
every  form,  which  are  found  everywhere  in  fresh  water. 
They  are  known  by  the  name  of  Nais.  They  are  so 
completely  transparent  that  we  can  see  the  action  of  ail 
their  organs  through  the  substance  of  the  skin.  They 
bave  heen  the  subject  of  several  remarkable  works. 

They  live  freely  among  the  leaves  of  Lemna  and 
other  aquatic  plants;  but  there  is  one  species  much 
more  restricted  in  their  habitat  than  the  others  ; these 
seek  assistance  from  the  Lemneæ,  and  live  at  their  ex- 
pense.  It  is  because  of  this  kind,  of  which  the  genus 
Chœtogaster  has  heen  formed,  that  we  mention  them 
here.  Their  long  bristles  are  véritable  halberds,  which 
they  employ  with  astonishing  skill,  both  in  attack  and 
defence. 

Among  free  parasites  are  found  many  very  important 


PARASITES  FREE  DURING  THEIR  WHOLE  LIFE.  115 


articulated  animais,  wliich  neither  tlie  naturalist  nor  tlie 
pliysician  ought  to  ignore.  Some  of  tliese  increase  witli 
frightful  rapidity  on  tlie  skin  wliicli  liarbours  them,  and 
their  name  alone  is  sufficient  to  inspire  disgust,  if  not 
horror  : otliers  live  like  leeclies  at  tlie  expense  of  dif- 
ferent animais,  but  witbout  inbabiting  tbem.  Tbere  are 
many  of  tliese  wbicb  follow  tbeir  bost  everywbere,  and 
wbicb  are  dreaded  not  witbout  just  reasbn. 

Of  tins  kind  are  gnats,  fleas,  lice,  bugs,  and  a great 
many  otliers,  among  wbicb  we  ougbt  not  to  forget  tbe 
acaridæ,  nor  tbose  singular  parasites  of  bats,  wbicb 
bear  no  sligbt  resemblance  to  spiders  swimming  in  tbe 
midst  of  tbe  fur.  Volumes  migbt  be  written  concerning 
tbe  organization  and  tbe  babits  of  tliese  parasites.  Tbese 
small  créatures  inspire  tbe  naturalist  witb  no  more 
disgust  tban  tbe  eartb-worm  of  our  flowm’-beds,  or  tbe 
salamanders  of  marsby  places.  Eacb  one  iDlays'its  part 
according  to  its  conformation,  and  tbe  most  abject  in 
appearance  is  not  always  tbe  least  useful. 

We  will  select  among  tbese  parasites  some  two-winged 
insects,  among  wbicb  tbere  are  many  wbicb  suck  blood. 

Tbose  wbicb  are  generally  called  Aies  are  divided  iiito 
two  groups,  under  tbe  name  of 
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pipiois),  those  brilliant  children  of  the  air,  with  fine 
and  slender  claws,  and  délicate  membranaceous  wings, 
and  wearing  on  their  heads  feathery  antennæ  of  rare 
elegance.  They  are  known  in  the  Old  as  well  as  in  tlie 
New  World,  and  in  Southern  régions  it  is  necessary  to 
gnard  against  their  nightly  attacks  bymusquito  curtains. 
In  the  Antilles  they  bear  the  name  of  Maringouins,  and 
in  hot  countries  they  are  generally  known  as  musquitoes. 
They  are  also  called  gnats,  midges,  black-flies,  zanzare, 
Ac.,  in  different  localities,  but  as  may  be  supposed,  these 
naines  do  not  always  designate  the  same  insect.  The 
musquitoes  of  the  French  colonies  are  often  Simulia. 
At  Madagascar  and  the  Isle  of  France  is  found  the  gnat 

know  n by  the  name  of  Bigaye. 

In  Davis’s  Straits,*in  lat.  72^  N.,  Dr.  Bessels,  on 
board  the  Polaris,  was  obliged  to  interrupt  his  observa- 
tions on  account  of  these  insects.  A great  numbei  of 
them  hâve  been  seen  up  to  the  81st  degree  of  latitude. 

I >esides  gnats,  there  were  also  found  Chironomi,  Corethræ, 
and  Trichoceræ.  As  Dr.  Bessels  was  able  to  save  from 
the  Bolaris  sonie  sniall  collections  of  insects,  we  shall 
soon  know  the  names  of  the  species  w^hich  live  in  these 
high  latitudes.  It  is  said  that  the  Esquimaux  and 
the  Lapps  cover  their  skin  with  a coating  of  grease,  not 
only  to  lessen  the  efibct  of  the  cold,  but  to  defend  them- 

selves  from  the  stings  of  gnats. 

“ The  miat  is  a plague  from  June  till  the  first  frosts,” 

says  Mons.  Thoulet,  speaking  of  his  abode  among  the 
Cliippeways.  “ It  renders  the  country  almost  uninhabit- 
a]ile  ; and  one  is  so  exhausted  by  this  suffering,  whicli 
does  not  cease  by  night  or  by  day,  and  by  the  loss  of 
biood  through  their  bites,  that  we  nianage  to  get  through 
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our  daily  task  only  by  the  force  of  habit  ; we  can  neither 
speak  nor  think.  Wlieii  the  musqiiitoes  disappear,  the 
‘ black-flies  ’ corne  : tlie  musqnito  pumps  up  a drop  of 
blood  and  Aies  away  ; tlie  black-fly  bites  and  makes  a 
wound  which  continues  to  bleed.” 

De  Saussure  lias  alluded  to  curious  relations  which 
exist  in  Mexico  between  a bird,  a beast,  and  an  insect. 

Bulls  buiy  theniselves  in  the  mud,”  says  tins  learned 
tiavellei,  in  order  to  avoid  the  attacks  of  gnats,  leaving 
in  the  air  only  the  tip  ot  their  nostrils,  on  which  a 
beautiful  bird,  the  Commander,  j^osts  himself  ; in  this 
position  the  Commander  watches  for  the  Matin (jiju'ni, 

which  is  bold  enough  to  enter  the  nostrils  of  the 
animal.” 

Gnats  are  parasites  in  the  same  manner  as  leeches, 
silice,  like  them,  they  suck  the  blood,  and  live  at  the 
expense  of  others.  There  is,  however,  this  différence, 
that  the  females  only  are  greedy  of  blood  ; if  this  fail 
them,  they  live,  like  the  males,  on  the  juices  of  ffowers. 
Anothei  diffeience  is  that  they  are  completely  harmless 
till  they  hâve  wings,  and  though  they  live  long  under 
their  first  form,  in  damp  earth  or  in  water,  the  duration  ■ 
of  their  life  as  perfect  insects  is  of  short  duration. 

We  need  not  trouble  ourselves  about  the  active  larvæ 
winch  swarm  in  stagnant  water,  nor  the  chrysalids 
which  float  immovable  in  their  natural  sepulchre.  We 
give  on  the  next  page  a représentation  of  a larva  of  the 
gnat.  The  females  alone  pierce  the  skin  by  means  of  an 
auger  with  teeth  at  the  end;  they  suck  the  blood,  and 
before  they  fly  away,  distil  a liquid  venom  into  the 
wound.  This  bite  seems  to  hâve  an  anæsthetic  effect, 
which  does  not  cause  it  to  be  felt  till  sonie  tinie  aller! 
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The  little  spot  around  the  wound  appears  as  if  affected 
hy  ciiloroform. 


Fig.  8.— Gnat  (cvle^:  larva  and  rymph.  CBlanchaid. 

These  parasites  repay  by  an  mikind  action  the 
assistance  which  they  haA'e  demanded  fioni  us. 
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Besides  the  gnats,  whicli  belong  to  tlie  family  of 
Cullcidæ,  there  are  also  tlie  Ceiritopofion,  and  es]3ecially 
tlie  inolcstiDU,  knowii  in  Nortli  America  under 

tlie  naine  of  Black-flies  : “tlie  tornienting  black-flies  of 
tliis  coimtry,”  as  the  Americans  say.  Certain  Nemocera, 

known  by  the  name  of  llhacjio,  put  to  tlight  both  man 
and  animais. 


They  are  very  small  ; they  get  into  the  nostrils,  and 
cause  animais  to  become  blind  by  introducing  them- 
selves  into  their  eyes.  In  addition  to  these  hurtful 
insects,  we  find  others  fatal  to  the  life  of  animais,  and 
which  are  a real  pla.gue  in  certain  countries. 

The  numerous  travellers  who  liave  exjilored  the 
interior  of  Africa,  hâve  almost  ail  spoken  to  us  of  a fly 
which  attacks  beasts  of  burden,  and  kills  them  in  a few 
bonis  , this  is  the  Tsetse  {Glossina  morsîtayis) . More 
than  one  expédition  lias  failed  on  account  of  this 
dipterous  fly.  It  was  this  which  obliged  Green  to 
abandon  lus  plan  of  reaching  Libebe,  by  causing  him 
to  lose  one  after  another  ail  his  beasts  of  burden  and  of 
draught.  The  horse,  the  ox,  and  the  dog  are  more 
especially  attacked  by  this  terrible  fly  between  the  22nd 
and  28th  degree  of  longitude,  and  the  18th  and  24th  of 

South  latitude.  Happily  it  does  not  produce  any  effect 
iipon  man. 


There  is  another  fly  in  Mexico  which  is  dangerous  to 
man  , it  is  known  by  the  name  of  Musca  hominivora,  or 
more  correctly,  Lncilia  hominivora,  Yercammer,  a niili- 
tary  surgeon  of  the  Belgian  army,  relates  that  a soldier 
in  Mexico  had  his  glottis  destroyed,  and  the  sides  and 
the  roof  of  his  mouth  rendered  ragged  and  torn,  as  if  a 
cutting  punch  had  been  driven  into  those  organs.  This 
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soldier  threw  iip  with  his  spittle  more  than  two  hundrecl 
larvæ  of  this  fly.  We  give  below  the  figure  of  tbe  larva 
and  of  the  perfect  insect.  He  had  found  this  man  sick 
in  Michoacan,  at  a height  of  1,866  métrés,  between 
Mexico  and  Morelia. 


My  son-in-law,  Dr.  Vanlair,  informs  me  that  citric 
acid  or  the  juice  of  lemons  is  efficacious  in  destrojfing 
these  insects.  Injections  of  this  acid  are  thrown  into 
the  nasal  fossæ. 

At  Brazil,  in  the  province  of  Minas  Geraes,  they 
give  the  name  of  Berne  to  a fly  which  attacks  man  and 
cattle  from  the  month  of  November  until  February.  It 
deposits  its  eggs  in  the  loins,  the  arms,  the  legs,  or  even 
the  scrotum,  without  the  victims  perceiving  it,  and  their 
presence  is  first  shown  by  a redness,  then  by  a sensa- 
tion of  itching,  and  a swelling  with  the  formation  of  pus. 

Among  those  insects  which  suck  the  blood,  is  one  which 
is  known  by  every  one,  the  Breeze-fly,  Talanus  hovinus. 
Happily  it  seldom  attacks  any  animais  except  oxen  and 
cows.  We  give  a représentation  of  the  insect,  the  parts 
of  the  mouth,  and  one  of  the  antennæ. 

In  the  saine  order  of  diptera  are  found  ordinary  Aies, 
among  which  may  be  easily  distinguished  the  three  spe- 


/ 


V 


Fig.  9. — Lucilia  hominivora. 


Fig.  10. — Lucilia  hominivora,  larva. 
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cies  which  are  here  rei^resented,  and  wbicli  differ  as  mucli 
by  tbeir  external  cbaracters  as  by  tbeir  mode  of  life. 

Anotber  fly  also  attacks  liorses  and  cattle,  and  occa- 
sionally  even  man,  tbe  Asüus  crahroniformis,  wbose 
wounds  sometimes  draw  blood.  Martins,  tbe  birds  of 
tbe  twiligbt,  wbicb  fly  in  bocks  above  tbe  liouses, 


Fig.  11. — Ox-fly. 


) 
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Fig.  12.— Antenna  of  Ox-fly. 


describing  circles  and  uttering  sbrill  cries,  are  nsnally 
infested  by  many  vermin,  among  wbicb  we  find  a by  of 


Fig.  13.— Elue  Fly. 

considérable  size,  wbicb  looks  mucb  like  a spider,  tlie 
Ornitlwmya  hiruncliids.  It  moves  about  amoii<r  tho 
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feathers  with  astonishing  facility,  and  it  is  not  always 
confined  to  the  same  bird;  it  quits  its  host  to  establish 


itself  iipon  anotlier,  and  sometimes  throws  itself  upon 
man  to  suck  bis  blood. 

Some  years  ago  these  insects  penetrated  in  the 
middle  of  the  nigbt  through  the  open  Windows  into  one 
of  the  apartments  of  the  military  hospital  at  Louvain, 
and  the  next  morning  the  skin  of  many  of  the  patients, 
and  especially  the  bed-linen,  were  covered  with  stains  of 
l)lood.  The  physicians  sent  me  some  of  these  insects, 
not  knowing  whence  they  had  corne,  nor  whether  they 
had  been  the  cause  of  this  annoyance.  During  the 
night,  these  Ornithomyæ  had.  quitted  their  hosts  to 
attack  the  soldiers. 

One  of  these  insects,  the  banded  Syrphus  (Syrphns 
halteatus),  when  in  the  larva  state,  seizes  the  rose 
aphides,  and  sucks  their  blood  with  great  eagerness. 

But  it  is  not  precisely  a case  of  parasitism,  when 
the  wounds  of  soldiers  are  covered  with  larvæ,  of  which 
there  were  many  sad  instances  in  the  Crimean  war. 
There  are  Aies  which  deposit  their  eggs  in  pus,  as  in 
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<t11  kinds  of  animal  matter  in  a state  of  décomposition. 
It  is  even  said  tliat  tliese  insects,  deceived  by  tlie 
smell  of  tlie  Arum  flower,  will  lay  their  eggs  on  the 
pistil.  The  naine  of  Myasis  lias  been  given  to  tlie  pré- 
sence of  tliese  larvæ  in  a woiind. 

Every  one  knows  tliat  bats  are  often  literally  covered 
witli  vermin.  Among  tlie  many  parasites  wliicli  attack 
tliese  little  animais  we  find,  besides  tlie  acaridæ,  a 
Pteroptus  of  great  agility,  wliich  seems,  as  it  were,  to 
swim  among  the  fur,  and  looks  like  a little  spider  or  a 
microscopie  crab.  There  are  but  few  bats  on  which  we 
do  not  find  sonie  of  tliese,  and  we  bave  sometinies  seen 
them  in  such  abundance,  tliat  it  was  impossible  to 
touch  a single  h air  without  disturbing  them.  This 
species  is  usually  called  Pteroptus  vespertilionis.  It  is 
constantly  in  motion,  and  glides  among  the  fur  like  a 
mole  in  a sandy  soil. 

Together  with  these  Pteropti  lives  a parasite  of 
gigantic  size,  which  insinuâtes  itself  among  the  fur  with 
equal  dexterity,  and  bears  the  name  of  Nycterihia.  This 
lias  long  claws  like  a spider,  and  plunges  deeply  into 
the  fur.  These  Nycteribiæ  are  found  only  on  liats.  They 
are  often  associated  on  these  animais  with  fleas  and 
mites.  Mr.  Westwood  lias  written  a monograph  upon 
them.  Mons.  Plateau,  our  colleague,  lias  quite  recently 
described  a new  species  in  the  “ Bulletins  de  l’Académie 
de  Belgique.” 

Among  the  insects  justly  dreaded  by  man,  and  which 
follow  him  everywhere,  is  found  one  of  the  Hemiptera, 
known  by  every  one  under  the  name  of  bed-bug  {Cimex 
lectidaria).  It  is  said  that  this  insect  was  unknown  in 
the  capital  of  Great  Britain  before  the  tire  of  London 
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Fig.  16.— Bed-bug. 


in  1666.  According  to  some  entomologists,  it  was  in- 

troduced  into  Europe  in  some  wood 
that  came  from  America.  It  is  only 
necessary  to  make  this  sliglit  référ- 
encé to  the  Cimices  ; their  congeners 
are,  for  the  most  part,  parasites  of 
plants,  and  live  on  their  sap. 

To  the  same  order  belongs  the 
singular  hemipterous  insect  of  our 
ponds,  the  hoat-fiy  (Notonecta).  It 
has  some  feet  suited  for  swimming,  and  others  for  riin- 
ning,  and  it  swims  on  its  hack  with  great  rapidity.  It 
is  a dangerous  neighbour  for  everything  that  has  lile. 
Always  greedy  of  blood,  it  attacks  great  as  well  little 
animais,  and  sucks  the  blood  of  its  victim  to  the  last 
drop,  so  that  it  must  be  closely  watched  when  placed  in 
an  aquarium. 

Lice,  concerning  which  we  are  about  to  add  a few 
words,  are  also  free  parasites,  and  belong  to  a different 
order  of  insects.  Their  mouth  is  formed  of  a sucker 
contained  in  a sheath,  without  articulations  ; it  is 
armed  at  the  point  with  rétractile  hooks,  within  which 
are  four  bristles.  They  hâve  climbing  feet,  terminated 
by  pincers,  with  which  they  seize  the  hair  of  the  animais 
on  which  they  live  ; their  eggs  are  known  by  the  name 
of  7iits.  We  hâve  represented  in  Figs.  17,  18,  and  19, 
the  complété  insect,  the  head,  the  sucker,  and  a claw 
more  highly  magnified. 

Lice  are  hatched  at  the  end  of  five  or  six  days,  and 
reproduce  at  the  end  of  eighteen  days.  Leeuwenhoek 
calculated  that  two  females  might-become  the  grand- 
mothers  of  10,000  lice  in  eight  weeks.  They  are  ail 
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parasites  of  the  mammalia,  and  three  species  live  at  the 
expense  of  man  : the  lonse  ôf  the  head,  of  which  Swam- 
nierdam  gave  a detailed  description 
in  his  Work  entitled  '‘Bihlia  Naturæ”; 
the  body-louse,  which  lives  on  the 
bodies  of  filthy  people,  forms  a dis- 
tinct species  ; the  third  species  is  the 
louse  which  occasions  the  disease 
called  pedicularis,  or  Phthinasis. 

These  insects  were  formerly  mnch 
more  common  than  they  are  at  the 
présent  day.  In  1825  Dr.  Sichel 
published  a monograph  concerning  them  ; and  there 
appeared  in  the  “Gazette  Médicale”  of  1871,  a long 
article  on  the  history  of  Phthiriasis, 

It  is  stated  that  several  great  personages  bave  fallen 
\ ictims  to  its  attack,  but  these  observations  date  from  a 
period  when  it  was  thought  that  they  could  be  spon- 
taneously  originated.  It  is  in  fact  difficult  to  believe,  as 
it  lias  seiiously  been  stated,  that  lice  hâve  been  seen  to 
issue  fiom  the  bodies  of  men  like  a spring  of  water  froin 
the  earth.  A physician  of  the  16th  century,  named 
Amatus  Lusitanus,  speaks  of  a great  Portuguese  noble- 
man  who  was  so  covered  with  lice  that  two  of  his  servants 
were  constantly  occupied  in  collecting  them  and  carrying 
them  to  the  sea.  Andrew  Murray  lias  published  a 
memoir  on  the  lice  of  the  varions  races  of  men. 

The  name  of  helminthiasis  lias  been  23ro2iosed  for 
voim  disease  in  general,  and  either  tæniaceous  or 
lumbricoidian  helminthiasis,  according  to  the  species 
vhich  made  its  ap^iearance.  These  parasites  were  con- 
^idered  to  be  formed  spontaneously,  and  their  présence 


-I— 


126 


ANIMAL  PAEASITES  AND  MESSMATES. 


constituted  a pathological  condition,  two  errors  which 
liave  now  been  recognized,  and  by  which  the  science  of 
inedicine  has  profited. 

The  Phthirius  pubis  is  another  species  which  has  been 
fonnd  only  on  white  races,  and  attaches  itself  especially 
to  the  hair  on  the  pubis.  Mons.  Grimin  has  published 
in  the  bulletins  of  the  Academy  of  St.  Petersburg,  an 


interesting  memoir  on  the  embryogeny  of  this  insect  ; 
and,  more  recently,  Mons.  L.  Landois,  of  Griefswald, 
has  completely  studied  its  habits^. 

We  are  now  about  to  refer  to  certain  parasitical 
insects  whose  nanie  is  usually  associated  with  those 
which  hâve  preceded  ; they  are  well  known  by  ail,  and 
attack  both  inen  and  the  mammalia  with  no  less 
ferocity  ; we  allude  to  fleas,  which  differ  from  gnats  in 
this  respect,  that  the  male  is  as  eager  for  blood  as  the 
female,  and  that  both  of  them,  like  leeches,  live  by 
sucking  it;  besides,  the  larvæ  of  fleas  live  only  on  what 


Fig.  18.— Louse  of  the  Head^  2,  3,  sucker. 


Fig.  19. — Louse  of  the  Ilead,  claw. 
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the  full-grown  insects  bring  tliem,  whereas  the  larvæ  of 
gnats  get  tlieir  own  living;  tlie  motlier  Hea  sucks  for 
lierself  first,  and  tlieii  divides  tlie  spoil  with  lier  larvæ 
wliicli  as  yet  bave  no  feet.  For  a long  time  it  was 
tliouglit  tliat  the  Üeas  of  different  animais  belonged  only 
to  a single  species,  and  conseqiiently  that  the  fiea  of 
man  was  not  different  from  that  of  a cat  or  a dog. 

Daniel  Scholten,  of  Amsterdam,  in  1815,  showed  by 
his  microscoihcal  observations,  that  fleas  differ  from 
each  other  ; and  in  1832,  Diigès  of  Montpellier,  investi- 
gated  the  distinctive  marks  of  the  varions  species.  The 
observations  of  Scholten  may  be  found  in  “ Les 
Matériaux  pour  une  faune  de  la  Néerlande,”  by  E.  T. 
Maitland. 

The  ordinary  flea  is  called  Pulex  irritans,  and  espe- 
cially  attacks  man  in  Europe  and  in  North  America  ; it 
may  be  called  a fly  without  wings,  and,  together  with'its 
congeners,  it  foi  ms  a distinct  family  under  the  name  of 
Piilicidæ.  Van  Helmont  treated  of  these  insects,  and 
gave  directions  for  making  them,  just  as  though  lie  were 
describing  a recipe  for  pomade.  At  that  time,  natural- 
ists  supposed  that  certain  fisji  could  be  formed  spontane- 
ously,  and  that  nothing  but  fermentation  was  necessary 
in  order  to  bring  forth  a crowd  of  living  créatures  from 
this  molecular  disaggregation.  Fleas  may,  perhaps, 
some  day  find  a place  in  the  chemist’s  shop  as  well 
as  leeches.  We  see  no  reason  why  homœopathic 
bleedmgs  should  not  be  resorted  to,  as  well  as  homœ- 
opathic medicines;  we  should  certainly  hâve  more 
confidence  in  the  effects  of  the  bites  of  Üeas,  than  in 

the  eflicacy  of  remedies  subdivided  into  the  millionth 
part  of  a grain. 
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Fleas  differ  much  in  size,  according  to  tlie  places 
wliicli  they  inhabit.  Diigès,  of  Montpellier,  gives  us  a 
curions  instance  of  this.  He  devoted  himself  to  re- 
searclies  on  tlie  zoological  characters  of  this  genus, 
studying  the  four  species  which  are  the  best  known,  the 
Pulex  irritans  of  man,  Pulex  canis  of  the  dog,  Pulex 
musciilus  of  the  mouse,  and  Pulex  vespertilio7iis  of  the  bat. 

Fleas  of  a brown  colour,  almost  black,  and  of 
enormous  size,  are  commonly  met  with  on  the  sandy 
shores  of  the  Mediterranean,  at  least,  in  the  neighbour- 
hood  of  Cette  and  Montpellier  ; they  are  more  than  half 
as  large  as  a common  Üy.  These  are  human  fleas,  and 
their  presence  on  the  sea-shore  during  the  beats  of 
summer  is  due  solely  to  the  great  number  of  bathers  of 
both  sexes  and  of  ail  classes,  which  lay  their  clothes 
down  there.  If  at  some  future  day  these  insects  were  to 
l»e  placed  in  the  rank  of  surgical  species,  it  would  be 


necessary  to  resort  to  those  shoies  in  ordei  to  piocuie 
them;  and  we  might  suppose  that,  by  judicious  Crossing, 
we  might  soon  produce  races  that  would  be  of  leal 
service  ; as  yet,  however,  the  therapeutic  art  lias  had 
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recourse  only  to  leeches.  Since  we  hâve  seen  these 
iusects  harnessed  and  performing  their  exercises  in 
public,  we  cannot  say  tliat  the  future  may  not  reserve 
for  us  a still  greater  surprise. 

None  who  saw  tliem  can  bave  forgotten  tbe  exhibition 
of  learned  fleas  made  by  a young  lady  who  bad  sufficient 
patience  to  train  tbem.  Walckenaer  saw  tbem  in  Paris, 
and  examined  tbem  witb  tbe  eye  of  an  entomologist  ; be 
relates  tbat  tbirty  fleas  performed  their  feats  at  evening 
exhibitions,  for  admission  to  which  tbe  sum  of  sixty 
centimes  was  paid  ; tbat  these  fleas  stood  on  their  bind 
legs,  armed  witb  a pike,  wbicb  was  a very  tbin  splinter 
of  wood;  some  dragged  a golden  chariot,  otbers  a cannon 
witb  its  carriage,  and  ail  were  attacbed  by  a golden 
Chain  on  tbe  tbigbs  of  their  bind  legs. 

It  is  curions  to  see  bow  Leeuwenhoek  described,  two 
centuries  ago,  tbe  bistory  of  tbe  flea,  witb  ail  its  details, 
tbe  accuracy  of  wbicb  can  scarcely  be  surpassed.  He 
obseived  their  entire  anatomy,  as  far  as  was  j)ossible 
witb  the  instruments  of  bis  time  (1694),  and  bis  descrip- 
tions are  accompanied  by  excellent  plates  ; be  saw  tbem 

copulate  and  lay  eggs,  and  followed  their  wbole  develop- 
ment. 

The  finest  fleas,  both  as  to  their  size  and  form,  inbabit 
the  bats.  Fleas  are  often  found  on  horses.  A colonel 
of  cayalry,  on  liis  return  from  the  frontier  in  1871,  sent 
me  some  of  these  insects,  with  the  request  that  I would 
examine  them.  He  added  that  the  horses  of  his 
régiment  were  literally  eaten  up  by  them.  It  was  the 
Hematopinus  tenuirostris.  There  is  a snecies  neculiir 
t.  ,hi»h  M,„.  Paul  GervuAas  dS” 

under  tbe  generic  name  of  Pedicinus, 
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At  the  commencement  of  the  last  centnry,  a certain 
physician  attributed  tbe  cause  of  almost  ail  diseases  to 
microscopical  insects,  and  gave  figures  of  ninety  species 
which  were  supposed  to  produce,  in  some  cases  small- 
pox,  in  ottiers  rheumatism  and  goût,  jaundice  and  whit- 
lows.  Almost  ail  tbese  figures  represent  imaginary 
créatures.  This  opinion  bas  reappeared  in  modem 
times  ; how  many  persons  bave  been  seen  to  smoke 
campbor  in  order  to  preserve  tbemselves  from  tbe 
invasion  of  animalcules.  I do  not  speak  of  tbe  apparatus 
wbicb  bas  been  contrived  in  order  to  breatbe  notbing 
but  air  wbicb  bas  been  filtered  and  deprived  of  its  living 

germs. 

Tbere  are  some  of  tbe  articulata  witb  four  pairs  of 
feet,  a kind  of  microscopie  spiders  wbicb  require  to  be 
noticed  bere  ; tbese  are  tbe  numerous  Acari  wbicb  infest 
many  animais.  Some  of  tbese  wander  on  tbe  surface  of 
tbe  skin,  otbers  in  galleries  under  tbe  epidermis,  and 
many  pass  from  one  animal  to  anotber  witbout  cbanging 
tbeir  form  or  mode  of  life.  Tbere  is  a considérable 
number  of  tbem  ; no  class  of  tbe  animal  kingdom  is  free 
from  tbem,  neitber  aquatic  nor  terrestrial  animais, 
neitber  vertebrates  nor  invertebrates.  Tbese  parasites 
belong  for  tbe  most  part  to  tbe  same  family,  and  cause 
by  tbeir  presence  a disease  wbicb  was  for  a long  time 

considered  to  be  peculiar  to  tbe  skin. 

An  Englisb  naturalist,  Mr.  George  Johnson,  carefully 
studied  tbe  parasitical  and  free  acaridæ  of  Berwicksbire. 
Mons.  Eblers  bas  written  a very  interesting  work,  witb 
fine  illustrations,  on  tbe  acaridæ  of  birds,  pubbsbed  in 
tbe  ‘‘  Archives  of  Troscbel.”  Tbere  is  more  tban  one 
species  wbicb  lives  at  tbe  expense  of  man,  and  one  of 
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them  produces  a disease  known  in  every  eountry  and  at 
ail  times  under  the  name  of 

the  itch  ; until  1830  its  triie 
nature  was  still  unlmown.  It 
is  not  an  affection  of  tlie  skin, 
as  was  tliouglit,  but  merely 
tlie  resuit  of  tlie  presence  of 
these  animalcules.  Tlie  di- 
rector  of  the  spécial  Hospital 
for  Skin  Hiseases  at  Paris  was 
so  fully  convinced  that  the 
acaridae  are  not  the  cause  of 
the  itch,  that  he  offered  a 
pnze  to  any  one  who  could 

render  these  insects  visible.  A student  of  medieine,  a 


ïiig.  22.  Sarcoptes  scabiei,  fcmalc  ; the  upper  surface. 
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Corsican  by  birth,  had  happened  to  see  these  itcb-insects 
sougbt  for  in  bis  own  country,  and  was  the  first  to  prove, 
in  1834,  the  real  cause  of  the  disease.  A résident 
student  bad  given,  in  a tbesis  wbicb  be  sustained  at 
Paris  before  tbe  faculty  of  medicine,  a drawing  of  a 
cbeese-mite  instead  of  tbe  itcb-insect,  and  tbis  error 
bad  caused  it  to  be  supposed  tbat  tbe  species  peculiar  to 


Fig.  23.— Sarcoptes  scabiei,  male  ; the  dorsal  surface. 


this  disease  did  not  exist.  We  give  in  Figures  21,  22,  23, 
représentations  of  the  male  and  female  inseot,  greatly 
ma<^nified*  Of  course,  ail  the  treatment  necessary  for 
the^cure  consiste  in  getting  rid  of  the  animalcules  an 
their  eggs,  and  in  cleansing  the  sldn  and  the  clothes  of 
the  patient.  Petroleum  oil  has  heen  judiciously  pre- 
scribed  in  order  to  destroy  the  mite,  but  the  remedy 
which  seems  the  most  efScacious  is  Balsam  of  Peru. 


* Hardy,  in  bis  Leçons  sur  les  maladies  de  la  peau  (^ris  1863), 
deyotes  a spécial  cbapter  to  parasitioal  diseases,  and  givos  tbe  complété 

history  of  the  itch-mite. 
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Most  mammals  hâve  their  peculiar  species  of  acari, 
and  the  horse  has  two  which  give  rise  to  different  skin 
affections.  Since  the  presence  of  these  animais  con- 
stitutes  the  disorder,  it  may  be  easily  caught  ; man  may 
communicate  it  to  domestic  animais,  and  they  may  give 
it  to  him.  The  itch-insect  of  man  bears  the  name  of 
Sarcoptes  scahiei,  and  no  other  species  than  those  of 
Sarcoptes  can  be  transferred  from  animais  to  man. 
These  animalcules  hâve  at  different  times  heen  dili- 
gently  studied  hy  many  naturalists,  and  Dr.  Füestenberg 
has  lately  published  a folio  volume,  under  the  title  of 
Die  Kratzmilben  der  Menschen  und  Thiere,”  with  large 
lithographie  plates,  and  illustrations  in  the  text.  It  is 
possible  that  the  pustular  disease  which  ]3revails  at  Sierra 
Leone  is  originated  by  some  peculiar  acarus.  Another 
acarus  parasitical  on  man,  the  Persian  Argas,  is  fortu- 
nately  unknown  in  Europe.  It  is  said  to  be  common  at 
Miona,  and  prefers  to  attack  strangers.  Its  stings  pro- 
duce acute  pain,  and  travellers  assure  us  that  they  may 
be  the  cause  of  death.  This  acarus  remains  but  a short 
time  on  the  person,  and  generally  makes  its  appearance 
during  the  night.  It  is  called  also  the  Miona  bug. 
Fischer  of  Waldheim  has  published  a very  interesting 
memoir  on  this  parasite.  Justin  Goudot  has  also  ob- 
served  another  Argas  {A.  Chinche)  which  torments  man 
in  the  temperate  régions  of  Columbia. 

These  Arachnida,  for  they  are  articulata  with  four 
pairs  of  legs,  often  make  their  appearance  where  we 
should  not  expect  to  find  a living  organism,  and  natural- 
ists, under  these  circumstances,  bave,  with  the  best  faith 
possible,  supposed  that  they  had  seen  these  mites  pro- 
duced  spontaneously  without  parents.  We  bave  seen  a 
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remarkable  instance  of  this  in  the  Acarus  marginatus  of 
Hermann.  On  the  18th  Thermidor,  an  2,  they  were 
making  a jpost  mortem  examination  at  Strasburg  of  a man 
who  had  died  of  fracture  of  the  skull,  and  when  opening 
the  dura  mater,  they  saw  on  the  corpus  callosum,  a mite 
running  about  which  became  the  type  of  the  species. 
The  appearance  of  this  acarus  under  such  conditions 
made,  as  may  be  supposed,  much  noise  at  the  time,  but 
we  should  not  be  surprised  if  it  had  been  introduced 
during  the  operation  by  a fly  seeking  to  lay  its  eggs. 

In  this  group  is  found  another  interesting  acarus, 
which  is  developed  in  man  in  the  sebaceous  crypts  of  the 
nostrils.  The  name  of  Simonea  has  been  given  to  it, 
from  Dr.  Simon  of  Berlin,  who  made  it  his  especial  study. 
This  genus  leads  us  by  its  form  to  the  Linguatulæ,  the 
structure  of  which  has  been  so  long  doubtful.  The 
Simonea  folliculorum  belongs  to  the  family  of  the  Demo- 
dicidæ. 

The  dog  harhours  a demodex  (D.  Caninus)  which  causes 
it  to  lose  its  hair.  Some  years  ago,  the  sheep  in  Bel- 
gium  were  attacked  by  one  of  the  acaridæ,  the  Ixodes 
reduvius,  which  had  been  introduced  from  a neighbour- 
ing  country,  and  had  multiplied  with  frightful  rapidity. 
Packard  has  given  an  account  of  an  Ixodes  hovis  on  the 
Erethizon  epixanthus,  and  on  the  Lepus  Bairdii,  and  an 
Argas  Americana  on  cattle  coming  from  Texas  ; this 
was  published  in  the  sixth  report  of  the  United  States’ 
Geological  survey  (1873). 

According  to  the  observations  of  Mons.  Megnin,  the 
Tyroglyphi,  the  Hypopi,  the  Homopi,  and  the  Trichodactyli, 
are  transitory  forms  which  ought  not  to  be  preserved 
as  generic  divisions  among  the  acaridæ.  We  hâve  found 
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on  tlie  small  bat  {Pipistrella)  an  acaride  {Caris  elUptica) 
and  a new  Ixodes  wliich  we  bave  described  in  a spécial 
memoir  on  the  parasites  of  the  Cheiroptera.  Mr.  Lucas 
cauglit  an  ixodes  on  a dog,  and  kept  it  alive  long  enough 
distinctly  to  see  it  lay  eggs  which  proceeded  from  an  ovi- 
duct.  Tliese  eggs  formed  niasses  attached  to  the 
abdomen  of  the  mother. 

An  acarus  {Dermanyssus  avinm)  is  found  on  birds, 
and  multiplies  with  such  rapidity  that  it  completely 
exhausts  those  on  which  it  lias  established  itself.  It 
lias  been  seen  accidentally  on  man.  An  instance  is 
recorded  of  a w^oman  who  could  not  get  rid  of  these 
parasites,  because  she  passed  every  day  through  her  hen- 
house  in  order  to  get  to  her  cellar,  and  the  frightened 
fowls  threw  down  upon  her  a perfect  shower  of  acaridæ. 
Not  long  ago  mention  was  made  at  the  Academy  of 
Medicine  at  Paris,  of  a sarcoptes  {S.  mutans),  which 
produces  a disease  among  fowls,  especially  on  the  cock 
and  hen,  and  which  passes  from  these  to  the  horse  and 
other  domestic  animais.  This  sarcoptes  prefers  to  live 
under  the  epidermis  of  the  feet.  Reptiles  are  not  free 
from  its  attacks,  for  it  is  often  seen  on  lizards  and 
serpents.  We  hâve  found  a very  curions  one  on  the 
skin  of  a gecko  from  the  south  of  France. 

Many  insects  are  always  covered  with  certain  species 
of  acaridæ.  Every  entomologist  knows  that  the  body  of 
the  “ watchman  ” beetle  always  lias  some  of  these,  like 
little  living  pearls,  which  wander  especially  on  the  under 
side  of  the  abdomen.  It  is  the  same  with  a small  cole- 
opterous  insect  that  is  found  abundantly  wherever  there 
is  any  decomposing  matter.  Léon  Dufour  gave  himself 
up  to  the  study  of  some  of  the  parasites  of  insects,  and 


136 


ANIMAL  PARASITES  AND  MESSMATES. 


mentions,  among  otbers,  a species  belonging  to  tlie 
miiscidæ,  tlie  Limosina  luguhris,  wliicli  does  not  measure 
a line  in  lengtli,  and  wliich  liarbours  as  many  as  fifteen 
pteropti  under  its  abdomen. 

Bees,  which  give  us  their  wax  and  their  honey  in 
exchange  for  the  shelter  which  we  afford  them,  hâve  a 
mortal  enemy,  an  acarus,  which  attaches  itself  to  them, 
not  in  order  to  gain  any  advantage  from  them,  but  to 
cause  their  death.  It  is  not  so  much  a parasite  as  an 
assassin,  and  we  may  be  excused  from  describing  it.  We 
bave  found  acaridæ  on  certain  polyps,  the  Campanulariæ 
and  Sertidariæ  of  our  coasts,  and  some  years  ago  we 
described  one  which  is  very  curions,  and  inhabits  the 
Southern  whale,  in  the  midst  of  its  Cyami  and  Tubi- 
cinellæ.  The  anodonts  of  our  ponds,  as  well  as  the 


Fig.  24.-IIydradina  geographica. 


Unîones  usually  bave  the  skin  of  their  feet  and  that  of 
their  mantle  encrusted  with  acari  of  every  âge,  to  which 
the  name  of  Atax  yjjsilophora  bas  been  given.  The 
species  which  live  on  the  anodonts  are  not  the  same  as 
those  which  inhabit  the  Uniones  ; and  Mons.  E.  Bessels, 
who  bas  so  fortunately  returned  from  bis  voyage  to  the 
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North  Pôle,  on  board  the  Polaris,  bas  seen  the  species 
of  the  anodonts  crossed  with  those  of  the  Uniones. 

There  are  also  Arachnida  which  are  parasitical  only 
while  young,  as  the  Trombidions  and  certain  Hydrachnæ 
(Fig.  24)  which  frequent  aqnatic  animais.  The  Leptus 
autuïïinalis , Imown  in  France,  at  least  in  some  locali- 
ties,  by  the  name  of  Rouget,  is  an  acarian  which 
throws  itself  upon 
man,  and  especially 
attaches  itself  to  the 
roots  of  the  hair  : 
fortunately,  it  is  only 
found  in  the  country 
districts.  The  Acarus 
{Cheyletus)  eruditus 
(Fig.  25)  lives  in  books 
and  collections,  as  well 
as  on  fruits  and  ail 
kinds  of  bodies  more 
or  less  damp,  left  in 
dark  places  ; it  bas 
been  studied  by  Van 
Der  Hoeven.  Mons. 

Leroy  de  Méricourt 
found  in  pus,  which  Fig.  25.-Cheyletus  eruditus. 

was  running  Irom  the  ear  of  a sailor,  acaridæ  which 
Mons.  Eobin  refers  to  the  genus  Cheyletus,  rather  than 
to  that  of  the  Acaropses. 
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CHAPTEE  VII. 

PARASITES  FREE  WHILE  YOUNG. 

We  hâve  brought  together  in  the  former  chapter  the 
animais  which  live  at  the  expense  of  their  neighbonrs, 
without  seeking  for  anything  except  shelter.  They  seize 
their  prey  as  they  pass,  are  nourished  hy  the  blood  of 
their  neighbonrs,  but  never  think  of  establishing  them- 
selves  in  their  organs  during  any  period  of  their  life. 
They  are  almost  as  much  carnivora  as  parasites,  and 
only  differ  from  the  former  class  hecause  they  spare  the 
life  of  their  victims.  They  are  unlike  ordinary  parasites, 
silice  they  are  contented  with  their  food  alone  ; and  their 
appearance  from  the  period  of  their  entrance  into  the 
World  is  that  of  free  animais.  Those  whose  history  we 
are  now  about  to  sketch,  live  in  freedom  like  the  preced- 
ing  during  ail  the  time  that  they  are  young  ; like  them, 
they  are  completely  independent  during  the  first  period 
of  their  life  ; but  when  they  bave  arrived  at  mature  âge, 
when  the  endless  cares  entailed  by  their  young  ones  corne 
upon  them,  they  change  their  costume  and  accommodate 
themselves  as  well  as  they  can  to  the  new  lodging  which 
they  bave  chosen.  There  is  often  not  the  least  resem- 
hlance  between  these  créatures  in  their  youth  and  their 
adult  State.  AU  these  parasites  hâve  lived  a joyous  life 
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before  choosing  the  host  which  is  to  serve  them  as  a cell  ; 
but  tbough  in  many  species  we  see  both  sexes  shut 
themselves  up  as  in  a cloister,  some  species  are  to  be 
found  in  which  the  female  alone  seeks  for  extraneous 
aid  ; which  is  not  surprising,  since  she  alone  iindertakes 
ail  the  charge  of  the  family,  and  tins  would  be  beyond 
lier  strength,  and  would  endanger  the  life  of  lier  off- 
spring,  if  she  did  not  reçoive  help  and  protection. 

The  host  resembles  in  some  res^Dects  a lying-in 
hospital,  especially  when  the  female  alone  seeks  for  her- 
self  a resting-place  and  lier  food,  which  is  not  always  the 
case.  We  find,  in  fact,  in  a considérable  number  of  Ler- 
næans,  that  the  microscopie  male  passes  unperceived 
upon  his  female,  and  when  lie  renounces  his  bachelor 
life,  she  feeds  him  with  lier  own  blood.  There  cannot 
be  a more  faithful  husband,  since  lie  only  plays  the  part 
of  a spermato]3hore.  We  find  a still  more  curions 
example  in  this  respect,  and  in  which  the  dignity  of  the 
male  is  not  less  compromised  ; we  refer  to  the  Bonelliæ 
which  live  freely  in  the  sand,  and  whose  males  establish 
themselves  parasitically  on  the  sexual  organs  of  the 
female.  She  herself  lives  by  her  own  industry,  nourishes 
her  husband,  and  alone  provides  for  ail  the  requirements 
of  maternity. 

In  a later  part  of  this  work,  we  shall  mention  worms 
which  live  in  freedom  in  damp  earth,  and  whose  direct 
progeny,  entirely  composed  of  females  and  hermaphro- 
dites, can  only  exist  as  parasites.  These  worms  do  not 
resemble  their  mother  but  their  grandmother,  and  if 
their  descent  had  not  been  traced,  they  would  doubtless 
hâve  been  taken  for  species  entirely  distinct  from  each 
other.  Thus  it  is  not  always  the  whole  family  which  is 
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modified  ; tlie  male  often  préserves  ail  the  attributes  of 
his  sex  and  of  bis  youth,  while  the  female  changes 
entirely  her  appearance  and  her  mode  of  motion,  espe- 
cially  at  the  approach  of  the  period  when  the  interest  of 
the  species  prevails  over  that  of  the  individual. 

We  can  nowhere  find  more  graceful  and  regular  forms 
during  the  whole  of  their  early  youth  than  those  of 
many  of  these  parasites  ; we  can  never  see  more  ungrace- 
ful,  we  might . almost  say  more  comical,  attitudes  than 
those  of  the  greater  part  of  these  créatures  when  full 
grown.  One  might  take  them  for  some  misshapen 
excrescence,  or  some  scrap  of  wasted  flesh  on  the  body  of 
their  host.  A certain  number  of  insects  are  found  which 
lead  this  singular  kind  of  life,  but  this  is  more  especially 
the  case  among  the  crustaceans,  particularly  the  copepod 
crustaceans.  Among  ail  these  we  find  the  most  absurd 
récurrent  forms  j in  fact  these  animais  instead  of  carrying 
on  their  évolution,  like  the  Caterpillar  which  becomes  a 
butterfly,  rétrogradé  rather  than  advance,  and  ac(juire 
an  appearance  and  character  which  prevent  us  from 
recognizing  their  origin.  Many  of  these  are  at  présent 
known,  whose  graceful  form  is  so  completely  changed, 
that  without  referring  to  the  study  of  their  embryo  state, 
one  could  not  tell  to  what  class  they  belong.  Nothing 
remains  of  their  organs  except  the  sexual  apparatus  and 
a shapeless  skin.  These  curions  parasites  live  also  on 
the  surface  of  bodies,  and  sometimes  in  the  cavity  of  the 
mouth  ; but  in  fishes  they  are  most  frequently  found  in 
the  branchial  membranes.  They  look  like  natural  sétons, 
and  it  is  not  impossible  that  they  sometimes  fulfil  the 
same  functions. 

We  will  first  examine  some  insects,  then  certain 
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isopode  crustaceans,  an  order  to  which  the  Cloportidæ 
(wood-lice)  belong,  many  of  which  require  uninterrupted 
assistance  ; then  we  will  turn  to  the  Lernæans,  which 
surpass  ail  the  rest  in  their  many  and  bizarre  trans- 
formations. 


We  bave  first  to  speak  of  the  Chigoe,  an  insect,  the 
female  of  which  alone  demande  lodging  and  provisions, 
the  male  being  contented,  like  those  of  the  preceding 
chapter,  with  pillaging  his  victim  as  lie  passes  by.  This 
parasite  of  man  inhabits  South  America,  and  lias 
received  the  name  of  Pulex  penetrans,  or,  according  to  the 
latest  nomenclature,  of  Rhyncoprion  penetrans.  It  is  a 
very  small  species,  which 
pierces  the  shoes  and  the 
clothes  with  its  pointed  beak 
(Fig.  27),  and  pénétrâtes 
into  the  substance  of  the 
skin;  the  male  (Fig.  26)  is 
contented  with  sucking  the 
blood,  and  then  résumés 
its  wanderings,  like  the 
parasites  of  which  we  hâve 
spoken  in  the  preceding 
chapter;  while  the  female 


Fig.  28.  —Female  Chigoe. 

finds  for  herself  a hiding- 
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place,  and  becomes  of  such  a monstrous  size  that  the 
entire  insect  is  nothing  more  than  an  appendage  of  the 
abdomen,  as  may  be  seen  in  the  annexed  figure.  This 
insect  is  well  known,  since  it  attacks  man,  and  usually 
establishes  itself  on  his  toes,  but  it  occasionally  fixes 
itself  in  the  same  manner  on  the  dog,  the  cat,  the  pig, 
the  horse,  and  the  goat.  It  has  also  been  seen  upon  the 
mule.  Mons.  Guyon  has  paid  much  attention  to  it,  but 
we  owe  the  last  observations  to  Mons.  Bonnet,  a French 
navy  surgeon,  who  passed  three  years  in  Guiana,  and 
has  ascertained  that  the  chigoe  fortunately  does  not 
extend  beyond  the  29th  degree  of  south  latitude.  Another 
parasite,  well  known  by  sportsmen,  is  the  tick.  It  is  not 
an  insect  like  the  flea,  but  an  arachnid,  a kind  of  acarus, 
which  passes  through  its  last  stages  of  development 
under  the  skin  of  a mammal.  It  is  called  læodes  ricinus, 
and  Professor  Pachenstecher  has  carefully  studied  its 
organization.  The  ticks  especially  attack  dogs,  but  are 
also  found  on  the  roebuck,  the  sheep,  the  hedgehog,  and 

even  on  bats. 

Some  years  ago  it  was  propagated  in  an  extraordinary 
manner  on  roebucks  in  the  woods  of  the  Duke  of  Aren- 
burg,  in  the  environs  of  Louvain.  They  are  sometimes 
found  also  on  man.  We  know  of  two  instances:  the  first 
is  that  of  a lady  at  Antwerp,  who  had  a small  tumour  on 
her  shoulder,  which  was  removed,  and  enclosed  a living 
tick.  Leeuwenhoek  gives  an  instance  of  a woman  of  the 
lower  classes  who  had  a tick  in  the  middle  of  her  stomach. 
Moquin-Tandon  relates  that  Easpail  found  some  on  the 
head  of  a little  girl  four  or  five  years  old.  He  also  gwes 
an  instance  of  a young  man  who,  returning  from  hunting, 
found  a tick  under  his  arm  ; and  while  on  the  site  of  a 
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sheep  market,  a servant  foiincl  one  morning  three 
attached  to  the  skin  of  his  breast.  Delegorgiie  S2:>eaks 
of  some  very  small  reddish  ticks  in  Africa,  wliich  cover 
the  clothes  by  thousands,  and  produce  distressing  itch- 
ing.  Others  are  found  in  different  parts  of  the  globe, 
and  twenty-four  species  bave  been  described.  Several 
new  American  Ixodes  bave  been  noticed  lately  by  Mr. 
Packard  on  the  stag,  the  monax  marmot,  the  ^Lepus 
palustris,  &c.  These  arachnida  live  at  first  in  freedom  in 
the  bushes,  but  after  fecundation  the  female  attacks  the 
first  mammal  which  she  finds  in  lier  way,  and  estabhshes 
heiself  upon  it;  dogs  become  infested  with  it  by  running 
in  and  ont  among  the  brushwood. 

The  Argas  reflexus  lives  on  pigeons,  and  is  allied  to 
the  Ixodes.  E.  Buchholz  has  lately  studied  many 
new  acaridcB  found  on  different  birds. 

If  the  forms  are  not  so  varied  among  the  isopods  as 
elsewhere,  many  among  them  présent  nevertheless  the 
most  extraordinary  ajijiearance,  the  most  unexpected  con- 
tour. Most  ^ of  the  parasitic  isopods  instal  themselves 
in  the  thoracic  cavity  under  the  carapace  of  a neighbour, 
and  make  themselves  contented  in  the  small  space  which 
remains  to  them.  After  having  disposed  of  their 
luggage,  they  arrange  themselves  scrupulously  according 
to  the  extent  of  the  lodging  which  they  occujiy,  and, 
rather  than  interfère  with  the  branchiæ,  they  raise  up 
the  walls  of  the  céphalothorax,  thus  forming  a sort  of 
tumour  which  betrays  the  presence  of  the  intruder. 
Others  are  found  which  are  not  contented  with  a natural 
cavity  ; they  raise  the  scale  of  the  skin  of  a fish,  per- 
forate  or  hollow  ont  the  true  skin,  or  even  pierce  through 
the  walls  of  the  abdomen,  in  order  to  establish  themseh^s 
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in  the  intestines,  still  keeping  up  a communication  with 
the  exterior.  A very  common  species  of  this  class  is  called 
Bopyrus.  We  often  see  beautiful  prawns,  which  are 
usually  remarkable  for  their  fine  rose  colour,  exposed  for 
sale  in  shop  Windows.  If  we  examine  them  at  certain 
seasons,  especially  in  France,  we  perceive  that  the  cara- 
pace at  the  side  is  raised  ; and  if  we  take  it  off  with  some 
précaution,  we  discover  underneath  an  irregular  flattened 
body,  which  fishermen  take  for  a young  sole  on  account 
of  its  shape.  This  is  the  female  bopyrus.  The  many 
appendages  of  the  thorax,  the  division  into  rings,  the 
symmetry  of  the  body,  ail  hâve  disappeared,  and  the 
claws,  the  traces  of  which  are  scarcely  seen,  are  no  longer 
similar  on  the  right  and  left  sides.  The  male  remains 
small  and  independent,  and  préserves  the  livery  of  the 
order  to  which  he  belongs.  On  the  coast  of  Labrador,  a 
bopyrus  behaves  in  the  same  manner  towards  a Mysis. 
We  hâve  found  under  the  carapace  of  a pagurus  a female 
kopyrus  full  of  eggs,  so  much  flattened  that  it  might 
hâve  been  taken  for  a leaf  accidentally  introduced  into 

this  cavity. 

Fritz  Millier  has  divided  the  Bopyridæ  in  the  lollow- 
ing  manner  : — 

1.  Those  which  fix  themselves  on  the  appendages 
or  in  the  branchial  cavity  of  decapods;  these  are  the 
Bopyri,  lones,  Phryxi,  Gyges,  Athelgi,  &c. 

2.  Those  which  live  in  the  thoracic  cavity  of  some 

Brachyuri,  as  the  Entoniscus, 

3.  Those  which  live  in  the  cirrhipeds,  like  the 

Cvyptoniscus,  as  well  as  the  Liviopcs. 

4.  Those  which  live  on  copepods  as  true  parasites^ 

as  the  Micvoniscus  {M*  Fuscus), 
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The  loues  thoracicus,  tlie  Cepes  distortus,  tlie  Gyges 
hranchialis,  and  so  many  others  live,  like  tlie  Bopyri, 
in  tlie  thoracic  cavity  of  different  decapod  cnistaceans, 
and  tlie  females  throw  off  at  tlie  saine  time  their  organs 
of  sense  and  ail  their  fishing  and  travelling  apparatus. 

Eatiike,  a learned  professer  of  Konigsherg,  was 
the  first  to  notice  an  isopod,  known  iinder  the  name 
of  Phryxus  paguri,  which  lives  on  the  stoinach  of  a 
pagurus,  attached  to  it  by  its  back,  so  that  the  stoinach 
of  the  parasite  is  tiirned,  like  that  of  the  pagurus, 
towards  the  partitions  of  the  shell.  The  tail  with  the 
branchial  appendages  is  always  directed  towards  the 


orifice  of  the  shell.  The  male  is  very  sinall  and  never 
leaves  the  female.  The  Athelca  dadophora  is  another 
bopyrian  living  on  the  abdominal  région  of  a pagurus, 
which  always  chooses  shells  infested  by  Alcyonia. 
Another  bopyrian,  the  Prosthetes  cannelatus,  lives  on  the 
abdomen  of  an  ordinary  pagurus. 

Mons.  Bucholz  lias  recently  described  a new  kind 
of  isopod,  allied  to  the  lyriopes,  which  lives  on  the 
Hemionlscus.  This  isopod  fixes  itself 
to  a Balanus  {B.  ovularis),  and  the 
female  préserves  only  four  of  lier  seg- 
ments with  their  appendages  : she  had 
fifteen,  when  young.  Thus  she  throws 
off  neaiiy  ail  lier  ajipendages  which 
hâve  become  useless.  The  male  of 
this  isopod,  which  inhabits  the  bay 
of  Christiansand,  is  not  yet  known.  ^s^.-Phryxus  Kath. 
Another  parasite  of  this  group  has 
been  observed  by  Fr.  Millier  at  Des- 
terro,  on  the  coast  of  Brazil.  It  bears  the  name  of 
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Entoniscus  porcellanæ.  The  parasite  which  he  discovered 
by  the  side  of  it  on  tlie  same  animal,  and  to  which  he 
lias  given  the  naine  of  Lerneoniscus,  had  perhaps  in- 
troduced  it.  We  hâve  seen  examples  of  this  kind 
among  insects.  Among  the  rich  materials  which  Pro- 
fesser Semper  broiight  back  from  his  voyage,  there  was 
a Porcellana,  which  harbours  on  its  exterior  surface  a 
very  remarkable  isopod,  whose  récurrent  development 
is  no  less  decided  than  that  of  the  peltogasters.  Dr. 
Kausmann  has  lately  described  these  curions  organisms, 
to  which  he  has  given  the  name  of  Zeuxo.  Another 
isopod,  with  a no  less  decided  récurrent  development, 
has  received  from  the  same  naturalist  the  name  of 
Cahira  Lerîieodiscoïdes. 

We  now  corne  to  an  isopod  which  aims  higher  : he 
doubtless  considers  that  cray-fish  and  crabs  walk  too 
slowly  for  him  ; he  therefore  addresses  himself  to  a fish, 
the  Pantius  inaculatus,  which  inhabits  the  river  Tykerang 
(Bandong)  in  Java.  This  isopod  is  called  Ichthoxeiius 
Jellinghausii.  This  isopod  crustacean,  living  at  first  in 
the  same  manner  as  the  rest,  looks  ont  for  a small 
cyprinoid  fish,  thrusts  itself  like  a trocar  hehind  the 
abdominal  fins,  through  the  scaly  skin,  and  pénétrâtes 
entirely  into  the  abdominal  cavity.  The  male  always 
accompanies  its  female.  It  is  remarkable  that  she,  in 
contradistinction  to  many  others,  préserves  ail  the  attri- 
butes  of  lier  sex.  She  does  not  change  her  form  more 
than  the  other  free  crustaceans  of  her  order,  and  only 
difîers  from  the  male  in  size.  It  is  well  known  that  in 
ail  these  animais  the  male  is  always  smaller  than  the 
female.  Mons.  Jellinghaus,  who  first  described  this 
crustacean,  observed  that  ail  fishes  which  he  caught  had, 
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witliout  exception,  the  small  ones  as  well  as  those  Avliicli 
were  larger,  a couple  of  these  parasites  in  tlieir  stoniacli. 
We  allude  to  it  liere,  but  we  miglit  as  well  call  tliis 
Ichthoxenus  a messmate  as  a ^larasite. 

On  tlie  coast  of  Brittany,  among  tlie  many  l.ahrl, 
which  are  distinguislied  for  their  vivacity,  and  for  the 
variety  of  their  colours,  is  found  a small  species  {Lnhnis 
Corjiuhiensis) ^ on  which  is  usually  seen  an  isopod  wliicli 
is  no  less  curions.  It  is  constantly  clinging  to  the  sides 
of  tins  fish,  not  far  from  the  head,  at  tlie  bottom  of  a 
hollow  made  under  the  scales.  Naturalists  hâve  known 
tliis  acolyte  by  Mons.  Hesse’ s Works. 

This  Leposphilus  (for  tliis  is  the  nanie  which  lias  been 
given  to  it),  though  it  does  not  prefer  the  scales  to  any 
other  organ,  forms  a lodging  for  itself  in  the  sides  of 
this  little  Labrus,  and  takes  up  its  abode  there  with  its 
family.  We  cannot  assert  that  it  lias  chosen  this  refuge 
without  any  hope  of  returning,  since  both  the  sexes  still 
keep  their  organs  of  locomotion. 

At  the  last  congress  of  German  naturalists  at  Wies- 
baden,  Dr.  Kossmann,  who  lias  had  the  opportunitv  of 
examining  the  rich  materials  brought  from  the  Phili^ipine. 
Isles  by  Professer  Semper,  gave  an  excellent  account  of 
the  resuit  of  his  careful  observations  on  sonie  other 
crustaceans  still  more  remarkable,  the  PelUHjasters  of 
which  we  hâve  spoken  before.  In  the  course  of  this,  lie 
described  an  isopod  with  a development  as  completely 
récurrent  as  that  of  the  peltogasters,  whose  rank  among 
cirrhipeds  is  perfectly  established. 

Most  of  the  inferior  crustaceans  require  assistanct* 
from  others  : some  might  be  correctly  arranged  as  mess- 
mates,  but  the  whole  category  of  the  Lerneans  is  so  low 
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in  development  that  Cuvier  placed  them  by  the  side  of 
tlie  lielmintlis.  These  créatures  possess  as  soon  as 
tliey  are  born,  ail  the  attributes  of  their  class,  and  wear 
tlie  dress  of  free  crustaceans  ; as  they  approach  mature 
âge,  they  choose  a neighbour,  instal  themselves  as  con- 
veniently  as  possible  in  one  of  his  organs,  and  get  rid  of 
ail  their  apparatus  for  fishing  and  hunting.  The  sexes 
are  usually  separated,  and  as  the  female  is  specially 
devoted  to  the  cares  of  lier  progeny,  she  is  the  first  to 
give  up  lier  liberty.  ' Sometimes  the  male,  not  content 
with  leaving  to  her  ail  the  trouble  of  providmg  for 
the  family,  demands  from  her  his  daily  food,  and  estab- 
lishes  himself  like  a sj)ermatophore  on  her  sexual  organs. 
It  is  only  right  to  say  that  in  this  case,  the  male  sex 
is  far  from  heing  the  stronger,  for  he  is  often  less  than 
the  tenth  or  even  the  hundredth  part  of  the  size  of  the 
female.  At  last  we  see  the  female  lose  her  claws  and  her 
swimming  apparatus,  while  the  male  keeps  his  carapace 
with  ail  his  appendages  of  the  senses  and  of  locomotion. 
The  différence  between  the  two  sexes  is  so  great  in  some 
species,  that  it  would  be  impossible  to  imagine  that  a 
brother  and  sister  could  assume  such  dissimilar  forms, 
unless  we  had  watched  them  from  the  time  when  they 
first  issued  from  the  egg.  • The  female  is  a kind  of 
puffed-out  worm,  and  the  male  resembles  an  atrophied 
acarus.  This  explains  why  the  female  was  known  so 
long  before  the  male,  whose  office  is  only  that  of  re^ 
production.  Nordmann,  during  his  résidence  at  Odessa, 
was  tlie  first  to  begin  these  researches,  which  hâve  been 
contiimed  by  Messrs.  Metzger  and  Clans. 

It  is  known  that  the  Lerneans  attach  themselves  to 
their  hosts  by  indissoluble  bonds,  only  becoming  para- 
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sites  after  they  hâve  passed  tlieir  yoiith  in  complété  in- 
(lependence,  and  hâve  ail  possessed  the  gracefnl  forms  so 
characteristic  ot  the  I\  aiiplius  and  the  Xoë.  When  they 
lirst  leave  the  egg,  they  swim  abont  in  freedom,  hnt 
at  length  some  day  the  fernale,  thinking  of  a family, 
looks  ont  for  a neighhonr  that  can  give  her  the  assist- 
ance she  reqihres,  fixes  herself  on  liis  skin,  and  rapidly 
develops  till  she  is  two  or  three  Inindred  times  as  large 


Fig  30.-Trachelia8tefi  of  the  Cyprinæ.  1,  larva,  as  it  leaves  the  egg  ; 2,  larva  more 
a^vanced  ; 3,  tidult  female,  attaching  itself  before  and  behiiid  to  two  ovisacs  (Nord- 


as  the  male;  her  head,  her  hody,  and  her  stomach 
become  of  a monstrous  size,  a part  of  her  head  is  often 
anchylosed  in  the  bones  of  her  host  ; the  leniean 
remains  suspended  as  a sort  of  festoon,  to  which  are 
afterwards  joined  two  ovisacs  filled  with  effcs.  b'Iir  mt 

is  a lernean  of  a fresh-water  tish,  represented  at 
différent  periods  of  its  existence. 
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Tiie  lerneans  are  the  most  remarkable  of  ail  para- 
sites with  respect  to  their  pliysical  dégradation.  They 
are  met  witli  on  ail  aqiiatic  animais,  commencing  witli 
the  cetacea,  and  extending  to  the  echinodermata  and 
polyps;  but  it  is  especially  on  fishes  that  they  are  most 
a])imdant.  They  live  on  the  skin  or  the  gills,  and 
sometimes  establish  themselves  in  the  nostrils  and  on 
the  eye-ball.  They  often  hang  on  the  oiitside,  but  we 
tind  some  which  bide  themselves  in  the  substance  of 
the  skin,  and  hâve  no  communication  with  the  exterior 
except  by  a narrow  orifice. 

Some  élégant  lerneans,  which  resemble  a living 
pen,  are  called  Penellæ;  their  head  is  divided  into  several 
lu'anches,  which  plunge  like  roots  into  the  tissues  and 
even  into  the  bones,  so  that  the  head  and  ail  the  body 
remain  suspended,  as  well  as  the  ovisac  tubes,  to  a long 
and  but  slightly  flexible  neck.  They  live  on  the  body  and 
the  eye  of  certain  fishes  ; some  of  great  size  are  found  in 
the  Iiidian  sea,  but  the  most  remarkable  are  those  which 
hâve  been  observed  on  the  skin  of  some  of  the  cetacea. 

The  Pe/nella  crassicornis  lives  on  a hyperoodon;  the 
Pcnrlla  halænoptera  on  a Balænoptera  musculus  amongthe 
Loffoden  Isles  ; the  Lerneoniscus  nodicornis  on  a dolphin  ; 
the  great  shark  of  the  coasts  of  Ireland  {Scimnus 
(llaciaUs)  generally  lias  a lernean  on  its  eye.  My  son 
l)rought  from  Kio  de  Janeiro  some  Scomberidæ,  whose 
skin  is  covered  with  penellæ  ; and  the  charming  fishes 
so  abimdant  on  theBelgian  coasts,  which  are  called 
by  the  fishermen  of  the  country,  often  hâve  round  their 
eyes  strings  which  might  be  taken  for  marine  plants,  and 
which  are  in  reality  only  penellæ.  We  hâve  found 
sometimes  many  individuals  on  the  same  fish,  stretching 
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from  the  head  to  tlie  caudal  région  by  means  of  their 
oviferoiis  tubes,  wliicli  in  certain  seasons  acquire  a pale 
green  tint. 

The  true  Lerneans,  such  as  tlie  Lernea  hranchudis , a 
species  that  was  the  earliest  known  upon  the  different 
Gadidæ,  and  which  we  hâve  observed  on  the  CaUionyme 
li/ra,  greatly  resemble  the  Penellæ,  but  their  body  and 
their  head  are  much  twisted,  and  with  the  coils  of  tubes 
which  contain  the-eggs,  you  might  take  them  for  a bail 
of  thread.  (Fig.  31.) 

The  Sphyriones  called  Leistera  hâve 
also  a most  singular  form,  and  a new 
species  has  been  recently  observed  on  a 
fish  from  the  Straits  of  Magellan.  The 
Conchoderma  gracile  lives  on  the  branchiæ 
of  the  Maïa  squinado,  the  sea-spider  of 
the  Adriatic,  and  Mous.  W.  Salensky  of 
Charkow,  found  a copepod  crustacean,  the  Sphæronella 
Leuckarti,  in  the  egg-pouch  of  an  Amphitoë.  The  latter 
parasite  has  very  peculiar  characters  of  conformation 
and  embryonic  évolution. 

Among  the  molluscs,  the  Tunicates  give  lodging  to 
the  greater  number  of  lerneans  ; in  the  cavity  which  is 
before  the  mouth,  and  by  which  the  food  passes,  some 
are  found  which  can  scarcely  be  recognized,  and  which 
remain  there  to  smell  out  a feast.  The  Aplldium  of  the 
coasts  of  Belgium  gives  lodging  to  some  which  are  very 
curions,  and  which  we  hâve  named  Knterocola  fidgens. 


Fi"'.  31. — Lcriica  bran- 
chialis,  attached  to 
the  g'ills  of  Morrhua 

llKSCUS. 


on  account  of  their  colours.  The  Xotopterophorus  estab- 
lishes  itself  on  the  body  of  the  PJiallusia  mamillaris, 
and  a certain  number  of  these  parasites  are  found  on  the 
annelids.  Professer  Sars  of  Christiania,  and  Claparède 
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hâve  carefully  described  tliem  ; and  the  latter  saw  on 
the  Spirograjjhis  Spallanzani  of  the  bay  of  Naples,  a 
female  which  lie  called  Sahelliphilus  Sarsii,  The  généra 
Selius,  Silenium,  Terehellicola,  Chonephilus , Sahellacheres , 
Nereicola,  &c.  infest  ail  the  annelids  ; the  Eurysilenium 
trimcatum  lives  on  the  Polino'é  impar,  the  Melinnacheres 
ergasildides  on  the  Melinna  cristata. 

The  echinodermata  and  the  polyps  are  not  free  from 
lerneans  ; thus  the  Âsterochœres  Lilljehorgii  fixes  itself 
on  the  Echinaster  sanguinolentiis,  and  we  hâve  foimd  a 
very  beautiful  species  in  Brittany  on  an  Ophinrus  ; the 
Lœmippa  ruhra,  allied  to  the  Chondraccmthi,  lives  upon 
the  Pennatida  ruhra,  the  Laura  Girardiæ,  according  to 
Mous.  Lacaze  Duthiers,  feeds  on  an  Antipathes.  A 
Lœmippus  (Proteus)  lodges  in  the  cavity  of  the  body  of 
the  Lohularia  digitata  of  Belle  Chiaie  ; and  lastly,  the 
Enalcyonium  rubicw^^  is  sheltered  by  the  AAyoRh/m 
digitatum. 

There  are  certain  worms  which  are  free  when  yoiing, 
and  only  become  parasites  at  a later  period  of  their 
évolution.  We  will  give  a few  examples. 

The  Médina,  or  Gninea  worm  {Eilaria  Medinensis, 
dracuncidus)  (Fig.  32),  is  the  terror  of  travellers  who  visit 
the  coast  of  Gninea  ; it  is  coinmon,  not  only  on  the  western 
coast  of  Africa,  but  also  in  many  other  parts  of  this  vast 
continent,  and  lias  been  recently  found  in  Tiirkistan  and 
South  Carolina  (Mitchell).  It  was  formerly  thought  that 
this  Filaria  could  introduce  itself  directly  through  the  skin 
as  a microscopie  embryo  ; but  Mons.  Fedschenko,  after 
some  observations  made  on  the  sj)ot,  and  corroborated  ex- 
perimentally  afterwards  by  Leuckart,  is  of  opinion  that  this 
worm  is  transmitted  by  means  of  the  Cyclops,  a little 
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fresli-water  crustaceaii.  Tlms  tlie  parasite  is  received 
by  means  of  the  water  wliicli  is  drunk;  and  tliis  remark 
is  the  more  important  since  it  will  liencefortli  be  only 
necessary  to  make  use  of  carefiilly  filtered  water  in  order 
to  guard  against  it.  At  the  end  of  six  weeks,  the  presence 
of  the  animal  is  re- 
vealed  by  tumours,  the 
true  nature  of  which 
is  not  ascertained 
at  first  ; then  some 
wounds  appear,  caused 
not  directly  by  the 
worm,  but  indirectl}^ 
in  conséquence  of  the 
dissémination  of  its 
eggs.  The  Filaria  at 
last  is  so  entirely  atro- 
phied  that  Professer 
Jacobson,  after  having 
seen  it  alive  on  one  of 
his  jiatients  at  Cojienhagen,  wrote  to  Blainville  : “ This 
Médina  worm  is  not  really  a worm,  it  is  a sheath  full  of 
eggs.”  In  fact,  ail  the  internai  organs  disappear  and 
nothing  exists  there  except  the  eggs  and  their  embryos. 

The  Filaria  is  not  allied  to  the  Mermis,  as  was 


Ei^.  ^2. — Youn^r  Filaria  of  Médina  ; 1, 
Anterior  extreinity  ; c.  Moutli  ; 2,  Caudal 
extremity  ; d.  Anus  ; :c  Section  of  tlie 
Rody. 


formerly  thought  ; its  organization  is  different,  and  its 
organs  become  atrophied  in  a very  different  manner. 
The  Gordius  ornatiis,  brought  from  the  Philippines  by 
Professer  Semper,  bas  given  us  an  opportunity,  by  dif- 
ferent anatomical  observations,  to  correct  many  errors, 
especially  with  respect  to  the  digestive  apparatus 
(Grenadier).  The  Filaria  immitis  is  a species  found  by 


154 


ANIMAL  PARASITES  AND  ME8SMATES. 


Mons.  Krabbe  in  a clog  wliich  died  of  a disease  to  which 
tbese  animais  are  siibject;  it  lived  in  the  heart,  and 
twelve  individnals,  ten  females  and  two  males,  were 
foimd  to  be  lodged  tliere.  Mons.  Bap.  Molin  bas  pub- 
lislied  a monograpli  on  the  Filariæ,  giving  the  characters 
of  152  species  met  with  in  molhiscs,  tishes,  amphibians, 
reptiles,  birds,  and  mammals  : it  seems  évident  that  many 
species  hâve  been  confoiinded  under  the  same  name. 

A small  worm,  of  the  size  of  a slender  pin,  but  much 
shorter,  lives  in  a manner  somewhat  analogous  to  that 
which  we  hâve  before  described.  It  is  known  under  the 
name  of  Leptodera.  In  order  to  find  it,  we  hâve  only  to 
search  in  the  woods  for  the  first  snail  that  we  meet  with, 
which  is  distinguished  by  its  orange  or  black  colour  : if 
we  prick  with  a pin  the  fleshy  foot  of  the  mollusc,  we 
shall  see  torrents  of  round  worms  corne  out,  wriggling 
like  microscopie  serpents.  These  worms  also  leave 
their  retreat,  if  we  cause  the  foot  to  contract  by  touching 
it  with  some  acid,  or  if  we  place  the  snail  in  water. 
The  Leptoderæ  are  especially  remarkable  for  two  fringes 
which  Ûoat  by  the  side  of  their  tail,  which  characteristic 
suggested  the  name  given  to  them  by  Professor  Schneider. 
These  fringes  so  easily  fall  off,  that  the  greater  part  of 
those  which  hâve  become  free  hâve  noue  of  these  ap- 
pendages.  When  placed  in  fresh  or  decaying  animal 
matter,  in  water  or  in  damp  earth,  these  worms, 
agamous  when  in  the  foot  of  the  mollusc,  rapidly 
become  sexual  and  perfect.  Thus  the  snail  serves  them 
as  a creche,  and  the  adult  worm  lias  no  need  of  external 
help  when  it  has  grown  old. 

Professor  Pagenstecher  found  at  Ostend,  on  the 
Nicotho'é  of  the  lobster,  nematodes  which  he  arranged 
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among  the  Leptoderæ.  Tliis  is  another  instance  of  a 
parasite  on  a parasite. 

While  speaking  of  tliese  worms,  I will  allude  to  a 
nematode  wliicli  I observed  imder  very  singular  circiim- 
stances.  I had  a considérable  niimber  of  skeletons  or,  I 
sbould  rather  say,  separate  bones,  exposed  to  the  sun 
npon  a roof  to  wliiten  ; among  these  skeletons  there 
were  several  hyperoodons  and  otlier  cetacea.  Ail  these 
bones  had  remained  for  a certain  time  in  horse-dung  in 
order  to  hastenthe  décomposition  of  the  soft  jiarts.  They 
had  been  in  the  open  air  for  several  weeks,  and  were 
slowly  bleaching  ; it  had  rained  nearly  every  day. 
Towards  the  end  of  the  month  of  Augiist,  I examined 
some  of  the  vertebræ,  and  fonnd  them  quite  black  on  the 
upper  part.  Below,  I discovered  a mass  of  syrupy 
matter,  slightly  yellow,  like  pus  that  lias  recently  issued 
from  a woimd.  The  sim  was  shilling  full  npon  the 
liones  at  this  time  ; looking  at  them  more  closely,  I saw 
this  pus  issihng  from  the  holes  which  convey  nourish- 
ment  to  the  substance  of  the  vertebræ  ; it  seemed  that 
the  inside  of  the  bones  was  in  full  fermentation.  Ex- 
amining  it  with  some  attention,  I perceived  that  the 
whole  surface  was  in  motion  ; an  undulatory  wriggling 
covered  it  as  if  a ciliated  skin  had  been  stretched  above 
the  orifices.  I took  a little  of  this  matter  on  the  point 
of  a scalpel,  and  observed  it  with  the  microscope,  and 
what  was  my  astonishment  when  I saw  the  whole  mass 
in  motion  as  if  under  the  influence  of  a magic  wand. 
When  I slightly  compressed  it  afterwards  between  two 
slips  of  glass,  there  remained  nothing  liefore  my  eyes 
but  nematode  worms  of  very  small  size  wriggling  over 
each  other  : I found  males  by  the  side  of  their  females  ; 
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in  tlie  bodies  of  the  latter  were  eggs  ready  to  be  laid, 
and  millions  of  embryos  of  every  âge  rolling  over  and 
strnggling  among  tlie  full-grown  worms.  Is  this  a 
species  of  worm  new  to  science  ? Is  it  a worm  wliich 
lives  in  freedom  liere,  and  parasitically  elsewhere  ? The 
first  female  wliich  présents  itself  allows  us  to  answer 
this  question.  It  is  not  a parasitical  worm,  at  least 
under  this  form,  because  each  female  contains  only  one 
or  two  eggs.  Parasites  hâve  so  few  chances  of  arriving 
at  their  destination,  that  two  young  ones  would  not  be 
SLifficient.  ïhey  must  hâve  hundreds  or  thousands,  and 
then  the  chances  are  against  them.  This  worm  is 
evidently  a Rhahditis,  but  is  it  that  which  lives  in  the 
earth,  or  an  allied  species  ? Future  observations  will 
perhaps  enable  us  soon  to  reply  to  these  questions.  We 
do  not  think  that  these  créatures  could  hâve  been 
lirought  with  the  bones  from  the  Shetland  Isles  ; they 
came  rather  from  the  horse-dung,  and  they  multiplied 
beyond  measure  in  the  spongy  tissue  of  the  bones,  where 
they  found  good  cheer  and  a convenient  lodging.  A worm 
very  nearly  allied  to  this  exists  in  abundance  in  the 
dung  of  the  cow,  to  which  our  regretted  colleague,  the 
Abbé  E.  Coemans,  had  directed  my  attention,  at  the 
time  when  he  was  studying  the  Piloholus  cristallin  us. 

That  which  decided  us  to  make  mention  of  the 
nematode  of  the  bones,  is  the  singular  history  of  an 
ascaris  of  the  frog,  whose  young  ones  resemble  their 
parents  neither  in  size,  form,  or  manner  of  life.  There 
is  one  génération  which  can  provide  for  themselves,  and 
is  composed  of  males  and  females  ; and  another  which 
requires  assistance,  and  only  consists  of  females  ; unless, 
indeed,  those  of  the  male  sex  are  hidden  among  the 
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eggs  ; we  refer  to  tlie  Ascaris  nigro-venosa,  the  prin- 
cipal characters  of  wliich  hâve  beeii  made  known  by 
Professor  Leuckart.  This  Ascaris  is  a true  parasite, 
whicli,  when  it  arrives  at  its  destination,  wliere  it  finds 
lodging  and  food,  leaves  tlie  liings  to  go  and  inhabit 
another  organ.  There  is  nothing  surprising  that  certain 
worms  pass  from  the  intestines  to  the  stomach,  moimt 
thence  to  the  œsophagiis,  and  sometimes  corne  ont  of  the 
mouth  ; but  here  we  hâve  decided  changes  of  abode  in 
the  same  animal  ; that  which  shows,  besides,  that  it  is 
not  a simple  accident,  is  that  the  animal  is  of  a different 
sex  according  to  the  apartment  which  it  occiqiies  ; here, 
it  is  hermaphrodite,  there  it  is  male  and  female.  The 
Linguatulæ,  indeed,  migrate  from  the  peritoneum  of  the 
rabbit  to  the  nasal  fossæ  of  the  dog  : but  the  Ascaris 
nigro-venosa  first  lives  in  the  lungs  of  the  frog,  then  goes 
to  inhabit  the  rectum  of  the  batrachian,  or  damp  earth. 
In  the  lungs  it  is  very  small  and  viviparous,  and  pro- 
duces young  ones  which  become  stronger  than  their 
parents.  The  génération  which  live  in  the  lungs  are 
hermaphrodite,  the  others  are  diœcious  ; that  is  to  say, 
the  males  and  females  liaA^e  hermaphrodites  for  their 
parents.  We  hâve  thus  a mother,  a simple  female  or 
hermaphrodite,  very  small,  which  produces,  not  eggs 
but  young  ones  fully  formed  ; and  instead  of  living,  like 
the  mother,  in  the  lungs,  and  breathing  there  with 
greater  or  less  facility,  they  go  and  lodge  in  the  rectum, 
and  become,  not  like  their  mother,  viviparous  and  herma- 
phrodite, but  oviparous  and  of  separate  sexes.  They 
produce  in  their  turn  a race  of  giants,  and  instead  of 
following  the  example  of  their  father  or  their  mother,  they 
ail  go  and  lodge  in  the  lungs  like  their  grandmother. 
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If  tlie  hermaphrodite  Ascaris  nigro-venosa  alter- 
nately  produces  individuals  of  separate  sexes,  that  ie  to 
say,  if  the  monœcii  produce  diœcii,  and  the  diœcii  again 
monœcii,  one  cannot  help  comparing  this  phenomenon  to 
digenetic  génération.  This  is  one  of  the  striking  dis- 
coveries  made  at  the  laboratory  of  Giessen,  under  the 
direction  of  Eud.  Leuckart.  • Since  then,  Professor 
Schneider,  the  successor  of  Leuckart  at  the  University 
of  Giessen,  has  also  studied  these  worms.  Professor 
Leuckart  wrote  thus  to  me  a few  days  after  this  dis- 
covery  : “ The  Ascaris  présents  this  peculiar 

phenomenon,  that,  under  the  parasitical  form,  it  pro- 
duces fertile  eggs  without  the  presence  of  males.  The 
embryos  which  proceed  from  the  eggs  become  sexual 
worms  at  the  end  of  twenty-four  hours  after  they  hâve 
left  the  body.  This  fact  was  first  observed  by  M. 
Mecznikow,  while  he  was  working  in  my  laboratory,  and 
taking  part  in  my  researches.  The  experiment  which 
produced  this  resuit  was  suggested  and  directed  by 
myself,  in  order  to  continue  my  work  on  the  develop- 
ment of  the  Nematodes.” 

We  do  not  know  if  this  is  the  place  to  speak  of  an 
animal  which  excited  great  attention  some  years  ago,  and 
which  was  thought  to  prove  the  transformation  of 
animais  into  each  other.  It  is  a parasite  which,  under 
the  form  of  a gasteropod,  lives  under  peculiar  conditions. 
It  is  known  by  the  name  of  Eritoconcha.  Discovered  by 
J.  Millier  in  an  echinoderm  of  the  genus  Synapta,  its 
complété  development  has  been  vainly  sought  to  be 
discovered  since  that  time.  It  is  evidently  a gasteropod 
mollusc,  allied  to  the  Natices,  and  lives  in  the  interior 
of  the  body  of  a Synapta,  but  we  do  not  yet  know  ail  the 
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jDliases  of  its  évolution.  It  was  at  first  tlioiiglit  that  we 
liad  before  us  an  ecliinoderm  in  tlie  act  of  transforma- 
tion. I wrote  to  J.  Millier  immediately  after  tlie  dis- 
covery  which  lie  liastened  to  announce  to  me,  to  state 
that  in  my  opinion,  tliis  was  only  a new  instance  of  para- 
siticism;  parasites  are,  liowever,  so  rare  in  tliis  class  of 
animais,  and  tlieir  mode  of  life  is  so  exceptional,  that 
one  ought  not  to  he  surprised  that  tliis  fact  did  not 
reçoive  at  first  its  true  interprétation. 

Professor  Semper  found  at  the  Philippine  Islands,  in 
the  Holothiiria  eduUs,  another  species  of  Entoconcha 
which  appears  to  attach  itself  to  the  anal  vent  of  tliis 
ecliinoderm.  He  gave  it  the  naine  of  Entoconcha 
Mulleri.  We  hâve  in  it  a new  example  of  the  relations 
which  certain  jiarasites  bear  to  their  hosts,  and  which 
are  the  same  in  both  heniispheres. 

The  LichnoplLoræ  are  infusoria,  allied  to  the  Vorti- 
cellæ,  whose  foriii  they  assume  ; these  are  “ niiinic 
species,”  or  mocking  fornis,  of  the  Trichodinæ.  One 
species,  the  Lichnophora  Auerhacliïi  lives  on  the 
Planaria  tuhercidata  ; the  other,  the  L.  Cohnii,  on  the 
branchial  membranes  of  the  Psynnohranchus  imytensus. 

The  associations  in  the  inferior  ranks  of  animais  hâve 
functions  which  are  of  the  highest  importance  ; sonie  to 
maintain  harmony  and  liealth  in  ail  that  possess  life, 
others  to  sow  the  seeds  of  death  throughout  whole 
régions.  There  are,  in  fact,  associations  in  the  ranks  of 
the  infinitely  sniall  créatures,  which  sonietinies  hâve  the 
eflect  of  purifying  and  rendering  more  healthful,  sonie- 
times  of  destroying.  It  is  aniong  these  beings,  invisible 
to  the  naked  eye,  that  we  niust  seek  for  the  cause  of 
some  épidémie  diseases.  W e hâve  here  an  example  of 
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wliat  certain  groups  of  animais  are  able  to  accomplish. 
The  criistaceans  everywhere  perform  tlie  office  of  vul- 
tiires  to  clear  the  waters  from  dead  bodies,  whether  large 
or  sinall,  and  they  are  in  general  sufficiently  numerous 
to  perform  this  police  duty  effectually.  We  may  say 
tliat  without  their  aid  the  waters  along  the  coasts  and 
at  the  mouth  of  rivers  would  grow  speedily  corrupt  and 
unfit  to  support  life.  Thus  it  sometimes  happens  that 
when  the  niimber  of  these  beings  is  insufficient,  or  the 
putrescible  matter  is  in  excess,  we  see  the  fish,  the  mol- 
luscs,  and  even  the  criistaceans,  perish  one  after  the 
other. 

The  last  of  the  parasites  of  this  category  are  known 
by  the  name  of  Gregarinæ.  It  appears  that  Gœde  was 
the  first  to  make  observations  upon  them.  Léon  Dufour 
gave  them  the  name  which  they  still  bear.  They  hâve  a 


very  simple  organization,  and  are  formed  only  of  a cell 
which  contains  a nucléus  : they  live  in  the  intestines  of 
many  invertebrate  animais,  especially  in  the  articulata. 
Let  us  imagine  a body,  long,  more  or  less  trans^iarent, 
with  a smooth  surface  very  like  a spindle,  which  glides 
about  in  the  intestines,  in  the  midst  of  the  liquid  matter 
which  it  contains,  without  our  being  able  to  ascertain 


Fig.  33. — Gregarina  of  Nemertes 
Gesseriensis. 


Fig.  34. — Sac  witli  Psorospermiæ 
from  the  Sepia  officinalis. 


PARASITES  FREE  WHILE  YOUNG. 


IGl 


the  mechanism  by  which  it  moves  (Fig.  33.)  Wliilc 
young  they  are  encysted,  and  bear  tlie  naine  of  Psoro- 
sperimæ.  Fig.  34  rejiresents  one  of  these  sacs  of  Pso- 
rosj^ermiæ  from  a cephalopod. 

The  gregarinæ  live  in  their  perfect  form  cliietiy  in 
insects,  crustaceans,  and  worms.  Fig.  35 
rej^resents  a gregarina  very  cominon  in 
the  libellnlæ.  The  largest  species  inhabits 
the  intestines  of  the  lobster.  My  son  bas 
studied  them  very  carefully,  and  pub- 
lished  the  results  in  the  bulletins  of  the 
Academy  of  Belgium. 

Schneider  lias  described  a j^^i’^site 
which  ought,  no  doubt,  to  be  jilaced  ainong 
the  gregarinæ  ; it  lives  in  the  testicle,  as 
well  as  in  the  salivary  cells,  of  a planaria, 
the  Mesostonmm  Ehrenhergii  ; Schneider 
re^iresents  the  various  phases  of  its  de- 

■:  -*■  ohgacavthaa  from  the 

velopment.  In  the  autumn  of  1871,  nearly  Agrion. 

ail  the  mesostomes  perished  through  the  presence  of 
these  parasitical  organisins  : in  the  following  year  thev 
were  rare. 

Soine  years  ago,  Kolliker  discovered  on  the  spongy 
bodies  of  mollnscs,  certam  parasites,  the  nature  of  whicii 
appears  still  as  enigmatical  as  on  the  first  day  of  their 
discovery.  The  AVürzburg  professer  gave  them  the  naine 
oi  Dicyema.  We  hâve  had  for  a long  time  in  our  portfolio 
some  observations  upon  them,  and  at  the  close  of  the 
chajiter  ‘‘  On  Parasites  that  undergo  Transformations,” 
we  give  a représentation  of  a Dicyema  which  we  found  in 
abundance  on  the  Sejna  officinaUs  off  the  coast  of  Belgium. 
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CHAPTEK  VIII. 

PARASITES  THAT  ARE  EREE  WHEN  OLD. 

We  are  about  to  study  in  tliis  chapter  animais  wliicli 
seek  for  assistance  from  otliers  while  young,  and  are  able 
to  provide  for  themselves  completely  when  they  bave 
grown  old.  We  may  compare  the  hosts  which  afford 
tliem  slielter  to  creches  which  reçoive  none  except  new- 
born  infants.  It  is  generally  sujiposed  that  animais 
known  under  the  naine  of  parasites  are  such  as  reqiiire 
assistance  from  their  neighbours  during  ail  the  stages  of 
their  existence.*  This  is  amistake.  There  are  very  few 
among  them  which  are  not  able  to  provide  for  themselves 
during  some  period  of  their  development,  and  they  then 
lead  an  independent  life.  We  hâve  mentioned  a certain 
number  of  them  in  the  preceding  chapter,  which  only 
seek  for  external  assistance  when  they  are  old  ; we  bring 
together,  on  the  contrary,  in  this  chapter,  those  \vhich 
require  help  at  the  commencement  of  their  life,  and  live 
at  large  on  their  own  industry  wdien  they  hâve  once  made 
their  entry  into  the  world.  There  are  even  some  among 

* The  discovery  of  a free  bothriocephalus  at  the  bottom  of  a ditch 
caused  a great  seusatiôn  iii  the  world  of  naturalists  some  years  ago.  It 
was  then  thonght  that  the  parasite  could  not  exist  except  in  the  body  of 
an  animal  : they  could  only  imagine  it  shut  up  as  in  the  cells  of  p,  gaol. 
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tliem  which  are  richly  endowed,  and  one  woiild  never 
imagine  that  they  would  hâve  recourse  to  strangers  in 
order  to  bring  up  their  progeny.  Ail  their  yoimg  family 
is  usually  entrusted  to  the  care  of  a nurse,  who  lives 
just  long  enough  to  bring  tliem  up  ; Blie  gives  tliem  con- 
venient  slielter  under  lier  roof,  and  often  bestows  upon 
tliem  tlie  last  drop  of  lier  blood. 

Wlien  tlie  young  one  lias  at  last  abandoned  lier  first 
resting-place,  slie  begins  to  tliink  seriously  of  Hymen  ; 
slie  changes  lier  dress  and  lier  mode  of  life,  and  seeks 
no  more  extraneous  assistance  till  she  lays  lier  eggs. 
Among  the  animais  brought  up  in  tins  manner,  the  most 
remarkable  are  the  Ichneumons,  which  hâve  always 
attracted  the  notice  of  entomologists.  These  charming 
créatures,  whose  shape  is  delicately  slender,  whose  trans- 
parent wings  flutter  with  so  much  grâce,  hâve  a less 
stormy  youth  than  their  boldness  would  induce  us  to 
suppose.  As  the  cuckoo  lays  lier  eggs  in  the  nest  of  a 
strange  bird,  the  mother  ichneumon  deposits  hers  in  a 
Caterpillar  full  of  healtli,  by  means  of  a long  and 
thread-like  ovipositor,  so  that  the  larvæ  as  soon  as  they 
are  hatched,  find  themselves  in  a bath  of  blood  and 
viscera,  which  serves  tliem  for  food.  The  different 
organs  palpitate  under  the  teeth  of  these  intruders,  and 
the  young  larva  grows  and  increases  in  size  till  it  is 
hatched  under  the  skin  of  its  nurse  : this  skin  is  the 
cradle  of  the  ichneumon. 

The  young  ichneumon  devours  its  nurse  piecemea], 
organ  after  organ  ; and  for  fear  that  death  should  super- 
vene  too  quickly,  the  mother  takes  care  to  chloroform 
the  victim  beforehand  to  make  lier  last  longer.  The 
niethod  which  iiiaiiy  of  tliem  adopt  to  get  rid  of  their 
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3"oung,  reminds  us  forcibly  of  the  turning-box  in  which 
tliey  iised  fomierly  to  place  cliildren  whom  they  wished 
to  be  brought  up  by  public  charity  ; with  this  différence, 
tliat  young  iclineumons  are  not  only  fed  and  taken  care 
of  by  sonie  good  neighbour,  but  that  ber  body  itself 
serves  tliein  as  food. 

It  bas  sometimes  bappened  tbat  entomologists, 
instead  of  finding  beautiful  butterflies  produced  from  tbe 
caterpillars  wbicb  tbey  bad  reared,  bave  bad  notbing 
batcbed  but  a brood  of  icbneumons.  Was  it  not  natural 
tben  for  tbem  to  dream  of  tbe  transformation  of  species, 
wben  tbey  saw  issuing  from  tbe  skin  of  a Caterpillar, 
v'bicb  is  usually  transformed  into  a beautiful  cbrysalis, 
a swarm  of  small  winged  Aies  wbicb  disperse  witb  tbe 
rapidity  of  ligbtning  ? Tbe  se  icbneumons  dis  co  ver  witb 
astonisbing  ingenuity  tbe  Caterpillar  wbicb  can  bring 
up  tbeir  young,  and  tbey  often  reacb  it  witb  tbeir  ovi- 
positor  in  tbe  midst  of  a fruit,  or  in  tbe  substance  of 
a brandi  of  a tree.  Every  one  knows  tbe  Anohïum 
and  otber  little  beetles  wbicb  attack  wood,  and  live  in 
tbe  dark  galleries  wbicb  tbey  excavate.  Tbe  motber 
icbneumon  knoAvs  perfectly  bow  to  discover  tbe  beetle 
wbicb  bores  into  our  furniture,  and  wmged  icbneumons 
bave  often  been  seen  to  proceed  from  worm-eaten  wood. 
It  is  not  only  caterpillars  tbat  are  sougbt  by  icbneumons 
for  tbe  sake  of  tbeir  young;  many  kinds  of  larvæ  of 
coleoptera  and  bemiptera,  of  apbides  and  weevils,  are 
attacked  by  tbe  motber  icbneumons,  wbicb  plunge  tbeir 
ovipositors  between  tbeir  articulations.  Tbe  se  winged 
corsairs  well  know  tbe  weak  points  of  tbeir  cuirass. 

Icbneumons  are  tberefore  decidedly  parasitical  at  tbis 
ffrst  period  of  tbeir  life.  As  tbey  approacb  maturity,  tbe 
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time  of  wliicli  varies  more  or  less  according  to  tlie 
siiecies,  each  iclmeumon  takes  his  departure,  seeks  for 
booty  on  his  own  accoimt,  and  passes  througli  tlie  last 
stages  of  his  existence  at  full  liberty  in  the  open  air. 
Nothing  is  more  beautiful  than  this  insect  in  the  plénitude 
of  its  life.  The  species  of  the  iclmeumon  are  very 
nmneroiis.  Mous.  Wesmael  lias  devoted  a part  of  his 
life  to  the  study  of  these  insects. 

We  often  ask  onrselves  what  can  be  the  use  of  these 
little  créatures — what  good  jmrpose  can  be  effected  by 
vermin  which  annoy  everybody  ? Michelet  replied  to 
this  question  when  lie  wrote The  Insect.”  ‘‘Birds,” 
says  the  brilliant  historian,  “ jirefer  to  destroy  those 
insects  which  are  the  most  injurions.”  We  may  say  the 
same  of  those  which  we  are  now  considering.  The  most 
common  Caterpillar,  and  that  which  is  the  most  dreaded 
on  account  of  its  great  fecundity,  is  precisely  that  which 
is  more  eagerly  sought  by  the  greater  number  of  ichneu- 
mons.  No  less  than  thh*ty-five  kinds  of  these  little 
assassins  fall  on  certain  species,  to  make  tliem  serve  as 
a quarry  to  be  given  to  their  young  ones.  The  Bomhi/æ 
jnni  is  one  of  the  most  dangerous  and  destructive  insects 
in  our  woods.  The  ichneumons  would  seem  to  take  into 
considération  the  too  great  fecundity  of  this  moth,  and 
instead  of  one  species,  as  is  often  the  case,  thirty-five 
different  species  direct  their  attacks  upon  it.  It  would 
be  indeed  difficult  for  the  mother  to  withdraw  lier  vouno- 
ones  from  the  ovipositors  of  so  many  enemies,  but  there 
will  be  always  enough  of  them  remaining  to  keep  up  the 
balance  in  this  little  world  ; tbe  greatness  of  the  danger 
with  respect  to  plants  will  be  counterbalanced  by  the 
number  of  ichneumons  which  arrest  the  propagation  of 
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tlie  Caterpillar  S.  Tliese  insects  contribute  more  effectually 
to  tlie  destruction  of  caterpillars  tlian  ail  tlie  means 
employed  by  man.  To  arrest  tlie  Pyralis  of  tlie  vine,  its 
ciiltivators  encourage  tlie  little  Clialcis  (Chalcïs  minuta)  ; 
and  it  lias  lately  been  recommended  to  introduce  the 
acarus  wliicli  attacks  tlie  Phylloxéra,  in  order  to  lessen 
tlie  nuniber  of  tliis  new  pest.  Do  not  apliides  also 
prevent  tlie  too  rapid  development  of  certain  plants  ? and 
tlie  black  species  wliicli  lives  on  Windsor  beans  bas 
doubtless  suggested  to  tlie  gardener  tliat  lie  ought  to  eut 
off  tlie  liead  of  the  plant  wlien  tlie  flowers  appear. 

Some  otlier  liymenoptera  may  be  mentioned  : for 
example,  tlie  Evaniadæ,  tlie  Chalcklidæ,  as  well  as  the 
Tachinarm,  which  are  remarkable  for  this  kind  of  life. 
At  the  moment  vdien  the  mining  hymenoptera  introduce 
into  their  hiding-places  the  insects  which  they  hâve 
seized,  and  which  they  destine  for  their  young  ones, 
the  Tachinariæ  introduce  themselves  by  stealth,  and  lay 
their  eggson  these  provisions.  Each  kind  of  tachinariæ 
attaches  itself  to  a particular  insect.  There  is  one  essen- 
tial  différence  between  them  and  ichneumons,  that  the 
females  of  the  latter  perforate  the  skin  of  their  victims 
with  a pointed  instrument,  and  cause  their  eggs  to  pene- 
trate  to  the  interior  of  the  entrails  ; while  the  mother 
tachinæ,  less  cruel,  are  contented  to  lay  their  eggs  on  the 
surface  of  the  skin,  and  leave  to  the  larva  the  care  of 
penetrating  into  the  interior. 

In  the  departnient  of  the  Aube,  not  far  from  Lezig- 
nan,  the  Tithymalis  (Eujkwrhia  helioscopa)  grows  abun- 
dantly,  and  the  natural  guest  of  this  plant  is  a Sphynx. 
While  this  sphynx  is  still  a Caterpillar,  a dipterous 
tachinaria  takes  possession  of  it  to  feed  lier  young 
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ones.  For  this  purpose  tlie  fly  establishes  itself  upori 
tlie  back  of  tlie  catei’iiillar,  and  mounted  tlms,  witlioiit 
the  caterpillar’s  suspecting  tlie  least  in  tlie  world  tlie 
danger  that  it  runs,  tlie  Ûj  inserts  lier  larvæ  to  tlie 
nmnber  of  ten  or  twelve.  Wlien  slie  bas  tlius  deposited 
these,  the  fly  goes  to  seek  anotlier  Caterpillar,  like  tlie 
cuckoo  in  search  of  a fresli  nest  every  time  that  slie 
lays  an  egg. 

The  yoiing  Aies,  left  to  tliemselves,  pierce  tlie  skin  of 
tlieir  liost,  and  ail  take  tlieir  place  at  tlie  banquet,  says 
Mons.  Barthélémy. 

After  three  moults  the  fly  is  coinpletely  developed,  it 
devours  the  interior  of  the  larvæ  which  lias  nourished  it, 
pierces  the  skin,  and  the  dead  body  of  its  host,  which 
inight  bave  been  its  tomb,  becomes,  on  the  contrary,  its 
cradle. 

hile  not  far  ofï  from  the  reinains  of  its  feast,  its 
own  skin  hardens  till  it  becomes  a véritable  shell,  and  the 
parasitical  insect  awakes,  furnished  with  wings,  ready 
to  recommence,  after  a minute  devoted  to  love,  the  circle 
in  which  pass  the  unvarying  phases  of  its  évolution. 

The  female  of  the  Scoüa  attacks  the  larva  of  the 
large  scarabæus  (Oryctes  nasicornis) , which  is  found  in 
tan,  and  pierces  it  with  its  ovipositor  at  the  saine  time 
that  it  deposits  an  egg  in  the  body  of  the  gigantic  larva. 
The  larva  which  will  proceed  from  the  egg  will  suck  up 
the  fluid  parts  of  the  Oryctes  while  on  the  grass,  and  the 
skin  of  its  victim  will  serve  in  the  spring  as  a cradle  for 
its  transformation  into  a nymph. 

Scolietes  also  attack  the  large  oryctes  which  destroys 
the  cocoa-nut  trees  of  the  Seychelles  Islands.  It  is  tiie 
same  with  a large  species  found  in  Madagascar. 
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Tliere  are  aroiind  us,  even  in  the  midst  of  our  cities, 
insects  Imown  under  the  name  of  Scolyti,  which  at- 
tracted  much  attention  a few  years  ago.  The  trees  by  the 
side  of  the  high  roads,  and  even  those  of  our  boulevards, 
were  attaoked  by  them,  and  it  was  feared  for  a time  that 
it  would  not  he  possible  to  arrest  this  new  plague,  which 
appeared  simultaneously  with  the  oidium  of  the  vine 
and  the  parasite  of  the  potato. 

The  boulevards  of  Brussels  were  planted  with  fine 
elms,  and  these  trees  were  disappearing  one  after 
another.  The  seeds  of  this  plague  were  also  sown  in 
France,  in  the  environs  of  Paris.  Mons.  Eug.  Piobert 
had  paid  attention  to  it,  and  had  announced  to  the 
Académie  des  Sciences  a remedy  to  arrest  the  evil. 

The  regency  of  Brussels  invited  Mons,  Eug,  Eobert 
to  corne  and  put  in  practice  the  means  which  he  had 
recommended  to  destroy  the  scolyti  ; but,  if  I remember 
rightly,  the  death  of  the  trees  quiokly  followed  that  of  the 
scolyti.  Nature,  instead  of  employing  pitch  to  arrest 
this  plague,  bas  simpler  and  more  expéditions  means  ; 
’ these  are,  to  bring  forward  an  insect  equally  small, 
which  multiplies  sufficiently  to  keep  the  terrible  Scolytus 
under.  Such  is  the  part  which  lias  devolved  on  the 
Bracon  iniator.  It  simply  lays  its  eggs  in  the  bodies  of 
the  larvæ  of  the  scolyti,  and  destroys  them. 

Wesmael  has  related  a curions  fact  of  this  kind, 
concerning  this  enemy  of  our  plantations.  These  little 
people  can  he  well  trusted  to  manage  their  own  affairs. 
Each  of  these  hymenoptera  ascertains  with  an  admirable 
instinct  the  place  where  the  larvæ  of  the  scolyti  are  to 
he  found,  and  with  its  long  flexible  ovipositor  darts  an 
egg  into  the  body  of  its  victim. 
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It  is  not  only  caterpillars  wliich  are  assailed  l)y 
mortal  enemies  ; the  eggs  themselves  are  watched  by  some 
liymenoptera,  wliich  pierce  the  shell,  and  lay  within  it 
their  own  eggs.  When  the  larvæ  are  hatched,  the  yolk 
and  the  yoiing  tissues  of  the  legitimate  proprietor  serve 
as  rations  for  the  usurper. 

In  this  manner,  the  Ophioneuri  live,  in  their  larva 
State,  in  the  egg  of  the  Pieris  hrassica,  the  cabbage  butter- 
hy  so  abimdant  in  our  gardens  ; without  this  police 
establishment  they  would  multiply  immoderately,  and 
our  kitchen  gardens  would  suffer  still  more  from  the 
ravages  of  these  caterpillars. 

It  is  in  vain  for  insects  to  lay  their  eggs  in  the 
iniddle  of  fruits,  or  in  the  substance  of  a leaf  or  a 
branch;  there  will  be  always  some  hymenopterous  insect 
wliich,  guided  by  its  marvellous  instinct,  will  pierce  theni 
with  its  ovipositor,  and  reach  theni  without  their  even 
lierceiving  it. 

In  the  substance  of  those  beautiful  leaves  of  the 
water-lily  wliich  cover  our  ponds  in  sumnier,  we  often 
see  a charming  insect,  known  by  the  name  of  Af/rion 
virgo,  or  damsel  dragon-fly,  a name  given  to  it  on 
account  of  its  graceful  attitudes  and  its  élégant  appear- 
aiice.  We  observe  this  insect  deposit  its  eggs  with 
great  prudence,  fully  persuaded  that  they  are  safe  in 
the  midst  of  the  water  ; but  the  poor  neurojitera  reckons 
without  its  host.  An  hymenopterous  insect,  nanied 
Polyyiema,  is  there,  watching  every  movement  of  the 
Agrion  ; and  as  soon  as  the  latter  lias  laid  an  ecr^,  the 
Polynenia  darts  down  like  a bird  of  prey  on  its  victiin, 
pierces  it,  and  deposits  its  own  egg  in  the  interior.  The 
egg  of  the  wounded  agrion  will  hatch  a polynenia.  The 
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clickoo  acts  with  less  cruelty,  since  slie  is  contented  to 
lay  lier  eggs  by  the  side  of  those  which  occupy  the  nest. 

Eemarkable  examples  of  the  retinement  of  cruelty 
aiid  of  gluttony  are  to  be  found  in  tliis  little  animal 
World.  It  is  not  enougli  that  some  among  them  feed 
on  the  entrails  of  tlieir  young  neigiibours;  there  are 
wasps  which,  in  order  to  make  the  agony  last  longer, 
place  by  the  side  of  the  eggs  which  they  lay,  chloro- 
formed  Aies,  which  wait  patiently  for  the  time  when 
they  can  yield  themselves  up,  still  palpitating,  to  these 
young  tyrants.  The  days,  the  hours,  perhaps  even  the 
minutes,  are  scrupulously  reckoned  for  the  préparation 
of  this  living  morsel.  As  the  process  of  hatching  pro- 
ceeds,  the  repast  acquires  properties  more  and  more 
adapted  to  the  âge  of  the  young  wasps. 

The  Sj^hex  is  not  less  cruel.  Some  of  the  insects 
which  are  found  in  South  America  attack,  not  the 
young  ones,  but  those  which  are  grown  up,  and  snatch 
spiders  from  their  webs  as  slave-hunters  carry  off 
negroes  from  the  wood  ; they  garotte  them,  and  cram 
them  into  narrow  cells,  after  having  chloroformed  them 
to  preserve  them  more  effectually.  These  spiders,  retain- 
ing  enough  life  not  to  lose  their  nutritions  qualities, 
become  the  easy  prey  of  the  larvæ  of  the  Sphex.  The 
mother  of  these  hymenoptera  takes  care  to  deposit  her 
eggs,  as  well  as  the  living  booty,  in  such  a manner  that 
the  larvæ,  at  the  moment  of  being  hatched,  live  in  abund- 
ance.  These  young  larvæ,  white  and  without  feet,  are 
dainty  enough  to  reject  any  other  kind  of  food.  This 
is  an  act  of  cruelty  which  resembles  that  of  the 
ichneumon,  to  which  it  may  well  be  compared. 

The  Platygasters,  another  kind  of  hymenopterous 
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iiisects,  show  their  cruelty  in  a different  manner  ; tliey 
live  in  the  bodies  of  the  larvæ  of  Cecïdomyæ  wliich  are 
lodged  in  the  rolled  leaves  of  the  Salix,  and  suck  the 
1)1  ood  of  their  victims. 

Other  insects,  known  hy  the  name  of  Melo'ideæ,  adojit 
a different  plan.  ïheir  larvæ  hâve  been  long  known  by 
the  name  of  hee-Uce  ; but  they  had  not  been  recognized 
in  the  perfect  state,  as  the  larvæ  did  not  resemble  their 
parents. 

These  insects  undergo  four  different  moults  before 
they  become  nymphs,  and  at  each  moult  their  appear- 
ance  is  completely  changed.  It  may  be  easily  under- 
stood  that  it  was  long  before  these  little  beings  were 
recognized  behind  their  masks. 

This  is  the  manner  in  which  they  ravage  our  flower- 
beds.  While  they  still  wear  the  dress  of  larvæ,  they  cling 
to  certain  female  hymenoptera  which  they  know  very 
well  ; and  being  fully  assured  that  the  door  would  be 
shut  in  their  face  if  they  presented  themselves  ojienly, 
they  enter,  on  their  neighbour’s  back,  the  galleries  where 
their  housekeeping  is  carried  on,  and  at  the  instant  that 
the  female  host  lays  an  egg  in  a cell  of  honey,  the  young 
Meloë  glides  in  with  it,  and  allows  itself  to  be  shut  in. 
During  this  time  it  continues  its  metamorphosis,  lying 
in  a lake  of  honey  ; it  devours  it  ail  at  its  ease,  caring 
nothing  for  the  provision  laid  up  for  the  hymenoptera 
which  introduced  it.  It  is  a brigand  who,  having 
secreted  himself  in  the  carriage  of  a rich  neighbour, 
introduces  himself  on  his  shoulders  into  his  childiæn’s 
bed-chamber,  assassinâtes  them,  and  grows  fat  on  the 
provisions  destined  for  his  victims. 

“ The  Sitaris,  the  Aleloë,  and  apparently  other  Melo- 
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edeæ,  if  not  ail  of  them,  are,  wlien  young,  parasites 
of  certain  hymenoptera,”  says  Mons.  Fabri,  who  bas 
watctied  with  rare  sagacity  tlie  obscure  and  interesting 
habits  of  these  microscopie  assassins. 

The  Sitaris  Immeraüs  lias  a progressive  develop- 
ment at  first,  a récurrent  one  afterwards,  and  then  again 
it  becomes  progressive. 

Aphides  which  are  not  yet  full  grown,  and  which 
arrest  the  exubérant  végétation  of  certain  plants,  aro 
in  their  turn  attacked  by  an  insect  which  is  by  no  means 
lukewarm  in  its  proceedings.  A small  species  of  cynips 
{Allotria  victrix)  lays  its  eggs,  like  an  ichneumon,  in 
the  body  of  a rose  aphis,  and  multiplies  rajiidly  at  their 
expense.  ( W estwood) . 

There  are  certain  Aies  which  are  not  more  délicate  in 
their  mode  of  life  than  the  preceding  insects.  We  allude 
to  the  Œstri.  We  give  the  représentation  of  the  species 
which  attacks  the  horse. 


Kinder  part. 


Œstrus  of  the  Horse, 


Anterior  part. 


Instead  of  making  their  attacks  on  those  of  their  own 
class,  the  gadflies  prefer  to  instal  themselves  on  mam- 
mals  and  sometimes  even  on  man.  Fortunately  their 
wants  are  not  very  great  ; they  are  contented  with  a 
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little.  Their  2^resence  can  at  most  only  cause  some 
uneasiness,  or  some  trifling  functional  trouble. 

Tbe  œstri  are  dijiterous  like  ordinary  flies  ; but 
instead  of  jiassing  their  youtli  on  some  waste  organic 
matter,  they  live  in  tlie  nostrils  or  tbe  stomacli  of  some 
hairy  animal,  and  undergo  ail  their  metamoriihoses  in 
the  interior  of  its  body. 

Thus  they  ^lass  ail  their  youth  in  a creclie  ; but  when 
they  hâve  reached  the  adult  state,  they  get  their  own 
living  in  freedom. 

These  œstri  esjiecially  attack  herbivorous  mammals, 
and  the  teims  (jiistvïcolci , cuticold , and  cci.vicola,  suffi- 
ciently  indicate  the  jhaces  which  they  inhabit  ; the  first 
kmd  lodging  in  the  stomach,  the  second  frequenting  the 
skin,  and  the  third  establishing  themselves  in  some  of 
the  cavities  of  the  body. 

Di . Livingstone  doubtless  alludes  to  some  kinds  of 
œstri  when  lie  mentioned  the  numerous  intestinal  worms 
which  infest  animais  in  Southern  Africa  : 

“ Ail  the  wild  animais,”  says  the  celebrated  traveller, 
‘‘are  subject  to  intestinal  worms.  I ha^œ  observed 
bunches  of  a tajie-like  thread-worm  and  short  worms 
of  enlarged  sizes  in  the  rhinocéros.  The  zébras  and 
éléphants  are  seldom  without  them,  and  a thread-worm 
may  often  be  seen  under  the  peritoneum  of  these 
animais.  Short  red  larvæ,  which  convey  a stinging  sen- 
sation to  the  hand,  are  seen  clustering  round  the  trachea 
of  this  animal,  at  the  back  of  the  throat  j others  are 
seen  in  the  frontal  sinus  of  antelopes  ; and  curions  fiat 
leech-like  worms  are  found  in  the  stomachs  of  léchés  ” 
(a  new  species  of  antelope).* 

* Missionary  Travcls  in  Sontli  Africa,  p.  I3(î. 
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A species,  peculiar  to  tlie  liorse  in  Europe,  usually 
lives  in  its  stomach  in  summer  ; and  when  its  develop- 
ment is  complété,  the  winged  insect  follows  the  course  of 
the  food,  and  goes  out  from  the  anus  to  breathe  the  open 
air.  The  mother  fiy,  excited  by  the  sentiment  of  maternity, 
Aies  round  the  breast  of  the  first  horse  that  she  meets, 
and  lays  lier  eggs  there  on  some  hairs  which  are  not 
beyond  reach  of  the  animal’s  tongue.  The  horse  wishing 
to  get  rid  of  these  foreign  bodies,  licks  them  off,  and  thus 
they  are  introduced  into  the  mouth,  and  from  the  tongue 
pass  to  the  stomach.  These  eggs  are  hatched  in  the 
midst  of  the  gastric  juice,  the  larvæ  leave  them,  and 
the  young  gadfiies  find  in  the  juices  of  the  stomach  the 
milk  which  serves  to  nourish  them.  These  larvæ  pass 
through  their  métamorphosés  in  the  stomach,  and  when 
the  young  fiy  has  assumed  its  perfect  form,  with  its 
délicate  wings,  its  sucker,  and  its  facetted  eyes,  it  leaves 
the  stomach,  follows  the  path  traced  by  the  food,  arrives 
some  fine  day  at  the  rectum,  présents  itself  at  the 
place  of  exit,  and  takes  its  Üight.  Thus  the  fly  can 
take  .it s journey  through  the  intestines  on  a portion  of 
the  digested  food. 

When  she  has  once  taken  her  flight  she  is  very  near 
the  end  of  her  life,  and  after  a moment  of  love  she  gives 
up  her  place  to  others. 

There  is  another  gadfly  which  finds  a creclie  in  the 
sheep  ; but  instead  of  lodging  in  its  stomach,  it  instals 
itself  in  the  nostrils,  which  are  more  easily  reached.  Tins 
second  species  goes  through  its  évolutions  in  the  vestibule. 

This  is  the  species  which  sometimes  introduces  itself 
into  the  body  of  man.  Many  instances  of  this  hâve  been 
known,  and  our  late  colleague  Spring  gave  a very  in- 
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terestiiig  accouiit  of  oiie  of  tlieiu  in  tlie  bulletins  of  tlie 
Belgian  Academy. 

A gadüy  found  at  Cayenne  is  distinguislied  by  tlie 
naine  of  tlie  Macaco  Worm;  it  belongs  to  tlie  genus  Ciite- 
rehïxi,  and  usually  attacks  tlie  skin  of  oxen  and  dogs  in 
South  America.  It  is  accidentally  found  sometimes  on 
nian.  Tliis  is  tlie  Cuterehm  noxïaüs,  We  liere  give 
tlie  rej^resentation  of  it. 

Tliere  is  also  a gadfly  on 
tlie  ox. 

Professer  Joly  lias  devoted 
liimself  to  zoological  re- 
searclies  on  Œstridæ  in  gen- 
eral. Professer  Scliroeder 
Valider  Kolken,  in  Holland, 
and  Mous.  Brauer,  in  Aus- 
tria,  bave  studied  tliein  witli 
great  success. 

The  Hii)pohoscm  is  a tly 
which  is  very  greedy  of 
blood,  and  attaches  itself  to 
liorses  and  oxen,  especiall}^ 
under  the  tail,  in  the  parts 
where  there  is  less  hair.  It 
sometimes  also  attacks  niaii. 

The  Hippoboscus  lives  on  the  horse,  and  an  allied 
species,  of  which  a different  genus  lias  been  formed,  lives 
011  bats  iStrehla  vespertiUomH)  in  South  America.  Mous. 
\on  Baër  noticed  hippobosci  on  the  élan,  during  lus 
résidence  in  Konigslierg. 

Many  other  insects  live  and  develop  themselves  at 
the  expense  ol  their  nearest  neighbours. 
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Travellers  since  Azara’s  time  assure  us  that  Uruguay 
contains  but  few  oxen  and  horses,  because  a fiy  exists 
in  tliat  country  which  lays  its  eggs  in  the  navel  of  tbese 
animais  at  the  moment  of  their  birth,  Tliese  animais, 
on  the  contrary,  are  abundant  in  Paraguay.  In  order  to 
increase  their  number  in  Uruguay,  it  would  be  necessary 
to  favour  the  multiplication  of  birds  or  insects  which 
make  war  on  these  Aies,  either  in  the  larval  or  the  sexual 
State. 

Diptera,  known  by  the  name  of  Conops,  pass  their 
first  three  changes  in  the  soft  parts  of  drone-bees.  I)u- 
meril  had  formerly  suspected,  from  the  curvature  of  the 
abdomen,  that  the  Conops  lays  its  eggs  in  the  body  of 
some  other  insect.  Lâchât  and  Victor  Audouin  hâve 
given  an  instance  of  this  in  the  “ Journal  de  Physique.” 

Thus  the  Conops,  in  its  larval  state,  inhabits  the 
abdomen  of  drones  or  other  hymenoptera  ; the  Echino- 
myæ  are  developed  within  varions  lepidoptera  when  in 
the  State  of  caterpillars  or  chrysalids  ; there  are  even 
some  which  live  on  flesh,  and  prefer  that  which  is  in  a 
state  of  incipient  putréfaction. 

We  may  also  speak,  in  this  category,  of  animais 
which  seek  assistance,  while  young,  from  neighbours  of 
whom  they  take  advantage  during  their  life,  and  utilize 
them  even  after  their  deatlr;  these  are  insects  of  varions 
orders.  They  are  in  general  more  cruel  than  beasts  of 
preÿ,  which  often  contend  on  equal  terms  with  their 
victims.  Here  we  hâve  an  enemy  which  furtively  intro- 
duces  itself  into  its  neighbour,  who  is  nearly  sucked  dry 
before  lie  suspects  the  danger  to  which  he  is  exposed. 
He  harbours  unawares  the  assassin  who  is  about  to 
murder  him.  This  is  the  refinement  of  cruelty. 
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The  Melophagus  of  the  sheep  is  a wingless  dipterous 
insect,  like  the  Lipoptena  of  the  stag.  We  give  figures 
of  these  two  curions  insects. 


Fig.  38.— Melophagus  ovis.  Fig.  39.— Lipoptena  of  the  stag. 


The  Stratiome  chameleon  pays  visits  to  flowers  to 
seek  for  insects,  on  whose  blood  it  feeds.  Its  very  elon- 
gated  larva  lives  in  stagnant  water. 

We  hâve  now  to  mention  in  the  following  passages 
parasites  much  less  cruel  in  general,  and  which  receive 
with  greater  delicacy  the  hospitality  which  is  afforded 
them.  We  refer  to  some  worms  which  pass,  not  their 
youth,  but  their  mature  âge  in  the  body  of  a neighbour, 
and  use  their  host  not  as  a crèche,  but  as  a lying-in 
hospital. 

Their  early  youth  is  passed  in  freedom,  but  they 
soon  give  birth  to  a numerous  progeny.  The  fate  of  the 
male  is  unknown  ; as  to  the  female,  she  introduces  her- 
self  in  a microscopie  state  into  the  body  of  a neighbour, 
is  developed  there  till  she  arrives  at  sexual  maturity, 
and  then  quits  her  retreat  to  go  and  scatter  lier  eggs. 

It  appears,  however,  that  these  females  are  obliged  to 

/ 

seek  assistance  from  insects  ; but  before  they  enter  this 
living  asylum,  the  male,  which  is  not  y et  known,  ensures 
by  bis  fecundation  the  préservation  of  the  species. 

N 
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We  often  find  in  summer  in  puddles  of  water,  thin 
worms,  which  are  sometimes  a foot  long,  resembling  a 
violin  string,  and  bave  for  a long  time  puzzled  natural- 
ists.  They  are  Imown  by  the  name  of  Gordius,  and  bave 
lately  been  very  carefully  stndied,  botb  witb  reference 


tbem  witb  modération.  Tbe  life  of  tbe  bost  is  never 
compromised,  and  no  functional  disturbance  is  observed, 
notwitbstanding  tbe  enormous  size  of  tbe  worm. 

Tbe  Mermis  is  especially  found  after  a beavy 
sbower  j some  kinds  of  FilŒTiŒ  are  also  more  common 
wben  it  rains.  Under  tbe  title  of  “ Notes  on  tbe  Appear- 
ance  of  W^orms  after  a Sbower  of  Rain,  I communicated 
to  tbe  Academy  of  Belgium  some  observations  on  tbese 
créatures,  and  tbese  observations  were  recorded  in  tbe 
bulletins. 

Some  years  ago  tbey  brougbt  me  one  morning,  after 
a sbower  of  rain,  a quantity  of  worms,  four  or  five  incbes 


Fig.  40. — Gordius  aquaticus,  natural  size. 


to  tbeir  organization,  to 
tbeir  mode  of  life,  and 
tbeir  development.  We 
give  bere  tbe  figure  of  a 
Gordius  of  the  natural 
size.  The  Mermis,  like 
the  Gordius,  passes  its 
youth  in  tbe  body  of  cer- 
tain insects,  and  leaves 
its  living  cradle  to 
scatter  its  eggs  abroad. 
In  this  case,  the  embryos 
tbemselves  go  to  seek  for 
tbeir  bost,  and  unlike  the 
ichneumons,  they  use 
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in  length,  very  thin,  and  twisted  round  eacli  other, 
which  had  been  collected  in  the  morning,  on  the  Ilower 
borders  of  several  gardons  within  the  city.  It  was 
thought  tliat  there  had  been  a shower  of  worms  in  the 
night. 

There  was  not  one  male  worm  among  three  hundred  ; 
ail  were  full  of  eggs,  and  the  young  ones  were  already 
wriggling  about  within  them. 

Whence  corne  they?  said  I,  in  my  article.  Hâve 
they  fallen  from  the  sky  completely  formed  ? It  is 
évident  that  they  hâve  not  been  developed  on  the  ground 
where  they  hâve  been  found  ; it  is  not  less  évident  that 
they  appeared  suddenly  on  the  borders.  Did  they  corne 
from  within  the  bodies  of  certain  insects  which  they  hâve 
quitted,  on  account  of  the  rain  which  had  fallen  ? These 
worms,  in  fact,  had  completed  their  parasitical  stage  in 
the  bodies  of  their  hosts,  and  the  great  drought  which 
had  continued  for  many  weeks  prevented  their  resuming 
their  first  course  of  existence.  It  was  the  sudden  éman- 
cipation of  so  many  worms  at  once  which  had  attracted 
the  attention  of  gardeners  : earwigs,  cockchafers,  and 
many  other  insects  give  them  shelter  during  the  time  of 
this  strange  gestation. 

It  is  known,  by  the  observations  of  Siebold,  that  the 
eggs  of  the  Mermis,  laid  during  the  winter,  produce  in 
the  following  spring  embryos  which  live  in  damp  earth. 
They  immediately  seek  the  larvæ  of  insects,  perforate 
their  skin,  and  develop  themselves  there  without  be- 
coming  encysted.  After  this,  they  again  pass  through 
the  skin  of  their  host,  return  to  the  damp  earth,  where 
they  change  their  skin,  are  fecundated,  and  lay  eggs. 
The  larvæ  of  Mermis  alhicans  especially  resort  to  cater- 
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pillars,  or  the  larvæ  of  the  coleoptera,  orthoptera,  or 
(liptera,  and  even  to  a mollusc,  the  Succinea  amphihia. 

Professor  Meissner,  and  more  especially  Dr.  Gre- 
nacher,  professor  at  Gôttingen,  hâve  made  known  to  us 
the  structure  of  the  Gordius.  The  Gordius  bifurcus  pro- 
duces embryos  at  the  end  of  a month  ; these  embryos 
perforât e their  shell  hy  means  of  their  beak,  become  free 
in  the  damp  earth,  and  introduce  themselves  through  the 
skin  into  the  perigastric  cavity  of  certain  larvæ.  The 
sexual  worm  again  becomes  free.  If  we  may  believe 
Mons.  Villot,  who  has  made  recent  observations  on  the 
Mermis  and  the  Gordius,  the  latter  alone  pass  through 
complété  métamorphosés  ; they  assume  three  different 
lorms,  and  change  their  habitation  three  times.  Their 
first  abode  must  he  in  the  water,  or  in  the  larva  of 
a dipterous  insect,  as  a free  embryo  ; the  second  in  the 
larval  state,  in  the  intestines  of  a fish  ; and  the  third, 
like  the  first,  in  a sexual  state. 

To  judge  hy  some  specimens  of  gordius  brought  from 
India,  these  curions  parasites  exist  not  in  Europe  only  ; 
they  bave  been  found  in  different  parts  of  the  world,  and 
they  lead  everywhere  the  same  kind  of  life. 

They  bave  been  found  in  Calcutta  in  the  Hapale; 
in  the  Philippine  Islande  in  a Mantis,  and  the  muséum 
of  Hamhurg  possesses  some  from  Venezuela,  which  came 
from  the  body  of  a Blatta, 

These  worms,  when  they  approach  the  adult  and 
sexual  âge,  lose  their  varions  external  organs,  and  are 
so  completely  modified  with  respect  to  their  organization, 
that  at  last  they  are  merely  a case  for  eggs.  They  are 
so  entirely  egg-cases,  in  which  the  digestive  tube  and 
the  other  organs  disappear  in  proportion  as  the  sexual 
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organs  are  develojiecl,  tliat  many  naturalists  hâve  taken 
these  worms  for  a simple  ovisac.  Tliis  lias  also  been 
the  case  witli  the  Nematohothrium  of  tlie  fisli  known 
under  the  name  of  the  eagle-fish  ; it  lias  been  taken  by 
an  eminent  naturalist  for  a nest  of  psorospermiæ. 

There  are  also  worms  which  take  refuge  in  plants, 
and  live  at  their  expense,  as  if  they  were  in  an  insect. 
One  of  the  most  remarkable  is  that  which  attacks  corn, 
and  jiPoduces  the  disease  known  by  the  name  of  smut, 
the  corn  eel  {Anguillulina  tritici.)  It  is  a very  small 
and  thin  cylindrical  worm,  which  dries  up  completely 
with  the  grain  of  corn  which  has  nourished  it,  and  which 
can  remain  for  an  indefinite  jieriod  without  dying,  in  a 
State  resembling  dust.  Every  time  that  it  is  moistened, 
it  résumés  its  activity.  Tins  return  to  life  has  been 
compared  to  a kind  of  résurrection. 

Mons.  Davaine  has  studied  this  worm  with  great  care  ; 
lie  has  made  known  the  different  phases  of  its  develop- 
ment, and  the  manner  in  which  it  introduces  itself  into 
the  plant  and  the  grain.  Needham,  in  his  ‘‘New  Dis- 
coveries  made  with  the  Microscope,”  (1747)  gives  a whole 
chapter  to  these  microscopie  eels. 

The  larvæ  of  the  Anguillula  scandens  are  dried  in 
the  galls  inhabited  by  the  mother.  As  soon  as  these 
galls  fall  and  grow  moist,  the  larvæ  revive,  and  abandon 
their  cradle  to  live  in  freedom.  Soon  after  this,  they  go 
in  search  of  their  plant,  take  it  by  storm,  and  penetrate 
into  the  tissues  before  the  period  of  fecundation  ; having 
become  sexual  in  the  interval,  these  microscopie  néma- 
todes lay  their  eggs  in  a nest  formed  at  the  expense  of 
the  plant. 

Another  species  lives  in  the  dipsaciis,  in  which  also 
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it  produces  disease  {Anguillulina  clipsaci).  It  attacks 
the  fiowers,  and  remains  on  them  without  signs  of  life 
till  the  moment  that  they  are  moistened.  The  vinegar 
eel  is  another  nematode  worm  which  has  some  affinity 
with  the  preceding  ones.  It  has  been  considered  a 
Raehitis. 

There  exists  also  a river  species;  but  bave  not 
different  worms  been  confounded  under  this  name  ? 
Many  species  live  in  brackish  water,  and  these  are 
remarkable  for  the  presence  of  bristles  on  their  heads^ 
and  by  very  distinct  eyes. 
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CHAPTEE  IX. 

PARASITES  THAT  UNDERGO  TRANSMIGRATIONS 
AND  METAMORPHOSES. 

A CERTAIN  number  of  parasites  establisli  tliemselves 
at  first  in  an  animal  wliicli  serves  as  a creche,  tlien  in 
a second  which  serves  as  a lying-in  hospital.  This 
passage  from  one  animal  to  anotlier  is  described  iinder 
the  name  of  transmigration.  In  general,  tlie  entire 
creche  with  its  nurslings  passes  into  tlie  lying-in 
asylum.  The  creche  is  always  rejiresented  by  an  animal 
which  feeds  on  vegetable  diet,  which  is  destined  for  one 
which  is  carnivorous  : the  lying-in  asylum  is  represented 
by  the  latter.  The  mouse  is  the  creche  which  will  pass 
with  ail  its  clients  into  the  cat  which  eats  it. 

If  we  were  treating  of  plants,  we  should  say  that  in 
the  first  host  they  are  developed,  and  in  the  second  they 
blossom.  The  plant,  like  the  animal,  is  agamous  as  long 
as  the  flower  and  the  sexual  organs  hâve  not  made  their 
appearance. 

The  animal  which  migrâtes  usually  undergoes  a com- 
plété change  in  passing  from  one  abode  to  another  ; it  is 
agamous  in  the  first  instance,  that  is  to  say,  without 
sex,  swathed  and  covered  with  a padded  cap  like  a nurs- 
ling  ; in  its  last  stage  it  is,  on  the  contrary,  endued  with 
ail  its  sexual  attributes. 
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In  the  crèche  tlie  parasite  is  on  its  passage  from  one 
station  to  another,  and  that  which  arrives  at  the  lying- 
in  asylum  lias  reached  the  end  of  its  joumey  and  is 
at  home.  We  hâve  proposed  to  give  it  the  name  of 
Nostosite,  as  distinguished  from  that  which  only  inhabits 
its  host  for  a time.  We  may  also  remark  that  the  same 
animal  may  give  lodging  to  these  two  Idnds  of  parasites. 
It  is  thus  that  the  rahbit  harbours  in  its  peritoneum 
passengers  which  are  only  at  home  in  the  dog;  and,  inde- 
pendently  of  these  passengers  (these  strangers  may  we 
say  ?),  it  lodges  in  its  intestines  a sexual  tænoid  worm. 
The  tirst  is  a Xenosite,  the  second  a Nostosite.  The 
mouse,  in  the  same  manner,  gives  lodging  to  passengers 
under  the  name  of  Cysticerci,  which  are  destined  to  the 
cat  in  order  to  become  Tæniæ. 

We  might  call  the  rahbit  or  the  mouse  which  har- 
bours worms  in  transitu,  the  stage  coach  ; more  especially 
as  from  time  to  time  there  are  some  which  miss  it,  and 
are  consequently  lost  in  their  pérégrinations. 

This  stage-coach  is  the  intermediate  host,  the  Zwis- 
chenwirth  of  German  helminthologists,  which  is  always 
an  animal  with  a vegetable  diet;  the  final  host  is  gene- 
rally  a carnivore  : it  is  by  means  of  the  vegetable 
feeder,  the  grazing  or  herhivorous  animal,  that  the 
stranger  parasite  introduces  itself. 

The  resuit  of  this  is,  that  the  carnivore  receives  into 
its  bouse,  every  time  that  it  devours  its  prey,  ail  the 
iiarasitical  inmates  of  the  latter,  and  the  walls  of  its 
digestive  canal  form  the  soil  in  which  are  implanted  ail 
the  worms  which  can  take  root  there.  The  tissues  of 
the  prey  are  triturated  and  digested,  but  the  worms 
which  it  encloses  escape  the  action  of  the  gastric  juice. 
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and  are  set  at  liberty  in  the  stomach.  The  stomacli  of 
of  the  carnivorous  animal  is  a sieve  throngh  which  thoii- 
sands  of  parasites  are  often  introduced  at  each  repast, 
and  fishes  lodge  many  which  often  pass  from  one  stomach 
to  another.  Their  whole  life  is  spent  in  these  migra- 
tions ; they  are  travellers  who  hâve  their  ahode  in  railway 
carriages,  and  never  take  their  departure  at  the  stations. 

Each  stomach  is,  in  fact,  a station,  very  freqnently 
quite  filled  with  merchandise,  which  disappears  with  the 
station  itself  hy  the  next  train.  Happy  are  those  wlio 
lind  themselves  in  a carriage  safely  on  the  rails  towards 
its  destination.  Manv  are  called  but  few  chosen.  How 

t/ 

many  journeys  some  of  these  travellers  hâve  to  take 
before  they  find  their  host  ! 

It  is  often  Awy  interesting  to  open  a fish  which  lias 
made  a good  meal;  its  stomach  and  intestines  contain, 
hrst  of  ail,  the  usual  worms  ; the  half-digested  prey,  in 
its  turn,  encloses  some  ; and  it  is  not  rare  to  find  besides 
them  the  parasites  of  those  which  were  swallowed  to- 
gether  with  their  host. 

The  animal  is  usually  attacked  in  its  youth  by  the 
parasites  which  it  harbours  ail  its  life.  In  order  to  know 
the  inhabitants  of  some  fishes,  we  must  examine  them 
shortly  after  they  are  hatched. 

In  the  crèche  the  parasite  occupies  an  organ  which 
is  closed,  and  without  communication  with  the  outer 
World  ; it  inhabits  the  garret  of  its  first  host  ; in  its  last 
host,  which  re2iresents  the  maternity  asylum,  it  dwells,  on 
the  contrary,  in  the  largest  apartments,  and  never  ceases 
to  be  in  direct  communication  with  the  exterior.  Thus, 
in  the  first  animal,  it  is  often  complet ely  immovable 
and  under  a form  which  we  hâve  named  scolex  ; in  the 
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latter  it  moves  freely,  and  has,  in  addition  to  sexual 
organs,  those  which  are  proper  to  this  condition  which 
we  hâve  called  Proglottis.  Thus  these  parasites  undergo 
métamorphosés. 

For  a long  time,  métamorphosés  seemed  to  be  the 
attributes  of  frogs  and  insects  exclusively.  In  the  class 
of  worms,  in  which  they  are  complicated  with  the  change 
of  hosts,  they  much  surpass  in  reality  the  most  hril- 
liant  and  extravagant  fictions  of  the  poets.  The 
phenomena  of  these  transmigrations  were  completely 
unknown  before  our  researches  were  made.  If  some 
naturalists,  like  Abildgaard  or  Pallas,  suspected  their 
existence,  it  was  rather  by  accident,  and  the  experiments 
to  which  they  devoted  themselves  were  ail  unfavourable 
to  their  suppositions. 

The  knowledge  of  these  transmigrations  has  at  the 
same  time  dispersed  the  latest  illusions  of  the  partisans 
of  spontaneous  génération  ; it  was  the  more  difficult  to 
explain  the  presence  of  worms  in  enclosed  organs,  since 
these  worms  were  always  without  s ex.  By  the  same 
means,  we  hâve  ascertained  the  true  prophylactic  treat- 
ment,  and  thus  discountenanced  the  numerous  anthel- 
minthic  remedies  which  had  often  caused  more  serions 
accidents  than  the  parasites  themselves. 

When  it  was  considered  that  parasites  were  the  resuit 
of  an  especial  degeneration  of  some  of  the  intestinal 
papillæ,  the  physician  would  at  once  consider  that  there 
was  some  morbid  condition,  and  we  can  understand 
that  ail  his  efforts  would  he  employed  against  the 
enemy  which  had  arisen.  Now  it  is  known  that  every 
healthy  animal  living  in  freedom  contains  parasites 
almost  as  invariahly  as  the  organs  which  support  its 
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life  ; and  it  is  not  a matter  of  doubt  to  us  tliat  parasites 
often  play  their  allotted  part  in  tlie  economy  ; theii 
absence  as  well  as  their  presence  may  be  the  cause  of 
inconvenience.  We  sliould  not  even  be  astonislied  if  the 
administration  of  certain  worms  internally  should  be 
prescribed  as  a remedy.  Hâve  we  not  known  the  time 
when  ail  maladies  were  supposed  to  yield  to  the  action  of 
leeches,  and  do  we  not  see  the  good  effects  of  their  appli- 
cation ? There  are  many  kinds  of  parasites,  and  their 
therapeutic  effect  may,  perhaps,  in  future,  form  an 
interesting  subject  of  study. 

To  speak  at  the  présent  time  of  a verminous  tempéra- 
ment would  be  scientific  heresy,  an  anachronism  ; this 
shows  the  progress  that  we  hâve  made  of  late  years. 
Valenciennes  was  permitted  to  employ  this  language  at 
the  Academy  of  Sciences  in  Paris  not  twenty  years  ago, 
and  Lamarck  wrote  thus  in  his  standard  work  on  in- 
vertebrate  animais,  in  the  beginning  of  this  century: 
“ It  is  very  certain  that  there  exist  in  a great  many 
animais,  and  even  in  man,  intestinal  worms  ; some  of 
which  are  formed  there,  others  are  born  and  ail  live 
there,  multiplying  ■ more  or  less,  without  any  of  these 
worms  showing  themselves  externally,  or  being  able  to 
live  elsewhere. 

‘‘  During  so  many  centuries  that  observations  hâve 
been  made,  well-ascertained  species  of  intestinal  worms 
hâve  been  found  nowhere  else  than  in  the  bodies  of  ani- 
mais. We  are  now  authorized  to  believe  that  there  are 
innate  worms,  or  such  as  are  produced  by  spontaneous 
génération,  and  that  these  are  modified  from  time  to 
time  ; this  is  at  présent  the  opinion  of  the  most  en- 
lightened  observers.” 
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Tlms  it  was  considered  by  Lamarck  that  parasitical 
worms  are  only  found  in  the  bodies  of  animais,  and  are 
actually  produced  tliere. 

Can  it  be  believed  that  such  ideas  were  put  forward 
by  zoologists  of  the  highest  merit?  and  ought  we  to  feel 
surprised  that  the  theory  of  spontaneous  génération  was 
so  long  taught  in  the  physiological  schools  ? 

A book  published  in  1859  was  entitled,  “ Hetero» 
genesis,  or  a Treatise  on  Spontaneous  Génération,”  The 
author  gives  the  due  to  the  origin  of  his  errors  in  the 
second  line  of  his  préfacé,  in  which  he  says  : “ When, 
hy  méditation,  it  was  évident  to  me  that  spontaneous 
génération  was  one  of  the  means  employed  by  matter  for 
the  reproduction  of  living  beings.”  ....  According  to 
this  philosopher,  science  is,  therefore,  not  the  general- 
ization  of  facts,  but  these  facts  must  serve  to  prop  up 
the  théories  or  hypothèses  invented  in  the  silence  of  the 
study.  This  passage  of  his  work  shows  us  that  he  was  no 
more  able  to  yield  to  the  evidence  of  experiments  made 
on  worms,  than  to  those  of  Pasteur  on  the  infusoria. 

It  may  be  related  to  the  honour  of  the  illustrions 
Baer,  that,  from  the  year  1817,  during  his  stay  at 
Konigsberg,  he  took  up  arms  against  this  hypothesis, 
and  never  ceased  to  combat  it,  till  evidence  succeeded  in 
opening  the  eyes  of  the  most  obstinate. 

The  worms  which  présent  the  most  remarkable 
phenomena  of  transformations,  accompanied  by  métamor- 
phosés, are  the  Distomians  and  Cestodes,  flat  worms, 
which  we  will  consider  in  the  first  place. 

Trematode  worms  include  a certain  number  of  large 
and  beautiful  parasites  which  scarcely  undergo  any 
change,  and  are  found  only  on  the  skin  and  the  gills  of 
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certain  fishes  ; these  are  the  monogenetic  trematodes, 
comprising  the  Tristomidæ  and  ail  tlie  worms  of  tliat 
group,  wliicli  also  stand  higlier  in  tlieir  organization  : we 
shall  speak  of  tliem  liereafter.  The  other  trematodes, 
which  are  called  digenetic,  live  on  the  most  dissimilar 
animais,  under  the  most  varied  forms,  and,  like  the 
greater  part  of  the  cestodes,  introduce  themselves  into  the 
individiial  who  is  to  give  them  shelter,  only  by  the  assist- 
ance of  a host,  acting  as  a stage-coach  which  serves  them 
as  a vehicle. 

The  principal  family  is  that  of  the  Distomidæ,  a 
family  par  excellence  cosmopolitan  ; as  inconstant  in 
their  progress  as  capricious  in  the  choice  of  their  com- 
panions.  Each  distome  resembles  a small  leech  which 
has  a sucker  in  the  centre  of  the  belly,  and  as  tins 
sncker  was  once  considered  to  be  perforated,  the  name 
of  Distoma  was  given  to  them. 

These  parasites  are  the  more  interesting  to  us,  from 
the  fact  that,  though  we  are  not  the  final  resting-place  of 
certain  species,  we  nevertheless  find  them  pass  through 
us  on  their  way.  There  are  two  species  which  occa- 
sionally  lodge  in  the  liver  of  man  without  being  peculiar 
to  him,  for  they  j^roperly  belong  to  the  sheep.  Two 
other  distomes  hâve  lately  been  described  by  Dr.  Bilharz, 
which  are  fortunately  only  known  at  présent  in  Cairo, 
and  which  are  interesting,  both  with  respect  to  their 
organization  and  to  their  manner  of  life. 

The  genealogy  of  the  distomidæ  is  now  generally  well 
known  ; that  which  remains  to  be  discovered  is  the 
itinerary  of  each  particular  species;  and  in  several  zoo- 
logical  laboratories  experiments  are  daily  made  with 
certain  species  and  the  hosts  which  they  are  supposed 
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to  seek.  These  investigations  hâve  already  yielded  the 
best  results  in  the  laboratories  of  Giessen  and  of  Leipzic, 
under  the  direction  of  Leuckart. 

The  genealogy  of  the  distomidæ  is  as  follows  : the 
young  distome,  when  it  leaves  the  egg,  is  wrapped  in  a 
ciliated  tunic,  and,  under  the  guise  of  a microscopie  in- 
fusorial, it  abandons  itself  to  ail  the  vagaries  of  a free 
and  vagabond  life  ; this  is  the  bright  period  of  its  life. 
“ It  is  a youth  starting,  with  ail  the  steam  up,  without 
help  and  without  guidance,  in  the  midst  of  the  océan  ; if 
it  meets  an  island  on  its  passage,  that  is  to  say,  the  body 
of  an  aquatic  larva  or  a mollusc,  it  disembarks,  brings 
forth  its  young,  and  disappears  ; its  purpose  is  fulfilled. 
If  it  find  no  island  or  continent  it  sinks  and  perishes, 
for  it  carries  no  provisions  with  it  ; it  lias  no  organ  which 
permits  it  to  take  nourishment  on  its  passage.  If  life  is 
short,  even  in  the  case  of  a young  distome,  it  is  passed  in 
the  midst  of  the  water  : if  fortune  is  favourable  to  it,  it 
will  at  last  meet  with  a living  abode,  where  it  will  find 
ail  that  is  necessary  to  the  comfort  of  a parasite, 

Abundance  always  reigns  in  these  living  oases  ; and 
as  these  new  colonists  are  really  exiles,  who  will  never 
again  see  their  native  country,  ciliary  oars  are  useless  to 
them,  and  their  descendants  differ  entirely  from  their 
common  mother. 

Under  the  cihated  tunic  of  the  mother  appeais  a 
daughter  under  the  form  of  a bag,  who  is  born  alniost 
at  the  same  time  as  herself,  and  concerning  whom  we 
may  quote  here  the  words  of  Kéaumur  : “ Singular  and 
mysterious  duality  in  unity  ; two  beings,  living  one 
within  the  other,  which  are  still  only  a single  individual. 
Has  nature  accustomed  us  to  such  profusion  ? Do  we 
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ever  see  her  rétrogradé  thus  froni  a more  complicated 
organization  to  one  more  simple  ?”  Tliat  wliicli  tliis  great 
observer  did  not  dare  to  believe  lias  yet  been  realized, 
and  in  many  cases  development  is  clearly  récurrent. 

Led  by  a marvellous  instinct,  and  obeying  an  irre- 
vocable  mission,  tlie  distomidæ,  as 
well  as  the  monostomidæ,  and 
otliers  besides  them,  wlien  tliey 
daim  an  asylum  from  molluscs, 
introduce  into  tlie  living  body  of 
tlieir  new  liost,  not  an  isolated 
embryo,  but  a young  animal 
already  impregnated  witli  a ricli 
posterity;  if  slie  remain  mistress 
of  the  situation,  this  posterity 
will  forcibly  invade  the  varions 
organs,  without  any  considération 
whether  their  host  may  not  give 
way  under  the  weiglit  of  this 
sudden  invasion. 

Fig.  41  represents  one  of  these 
worms  which  proceeds  from  a cili- 
ated  embryo,  and  encloses  by  the 
side  of  its  digestive  tube  cercariæ 
in  different  degrees  of  develop- 
ment. In  front,  we  see  one  pro- 
vided  with  eyes  and  a tail;  behind, 
we  see  others  which  are  younger  ; 
among  these  ciliated  embryos, 
wandering  without  guidance  and 
without  a compass  in  the  midst  of  their  océan,  but  few 
will  reach  the  land,  or,  in  other  words,  will  find  the 


Fi".  41. — Monostomum  verni- 
cosum,  Sporocyst  with  Cer- 
cariæ. In  front  is  the  mouth, 
in  the  middle  the  digestive 
canal,  and  around  the  diges- 
tive canal  are  yonng  ones, 
under  the  form  of  Cercariæ 
in  process  of  development. 
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port  wliere  tlieir  progeny  may  prosper.  This  first  em- 
bryonic  state  is  that  in  which  tliere  are  the  greatest 
périls.  Wlien  stripped  of  their  swimming  tunic,  these 
young  distomes  bave  the  form  of  a bag,  which  for  a long 
time  was  called  a sporocyst.  From  these  sporocysts  we 
see  hundreds  and  thousands  of  young  ones  proceed, 
reseinbling  in  no  respect  the  mother  which  lias  brought 
them  into  the  world.  These,  in  their  turn,  will  résumé 
a free  and  independent  life.  They  are  colonists  whom 
the  distome  lias  left  on  a foreign  land.  This  simple 
multiplication  is  often  not  sufficient  for  the  préservation 
of  the  species  ; the  first  sporocyst  produces  other  similar 
sporocysts,  and  these  bring  into  the  world  a rich  pro- 
geny of  tadpoles,  which  after  a certain  metamorphosis 
will  become  sexual  distomes.  These  tadpoles  are  often 
well  armed,  and  devour  occasionally  even  the  last  scrap 
of  flesh  belonging  to  their  host.  They  hâve  long  been 
known  under  the  name  of  Cercariæ,  which  was  given  to 
them  at  a time  when  their  genealogy  was  unlmown. 
They  are  not  very  unlike  the  tadpoles  of  the  frog  (Fig.  45). 
The  mother  was  only  a bag  with  ciliæ,  and  sometimes 
with  eyes.  The  tadpole  lias  a distinct  body,  with  a 
movable  deciduous  tail  j and  after  tins  falls  off  they 
hâve  sexual  organs. 

The  cercariæ  often  abandon  their  first  host  in  which 
they  hâve  been  developed,  and  live  at  liberty  in  the 
water  while  waiting  for  their  final  host.  They  are  taken 
sometimes  in  the  open  sea.  In  1849,  J.  Muller  wrote  to 
me  from  Marseilles  that  he  had  just  discovered  cercariæ 
and  distomes  living  at  liberty  in  the  Mediterranean. 
Since  then  this  illustrions  naturalist  lias  observed  them 
again  at  Trieste,  while  pursuing  his  studies  on  the 
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Echinodermata,  and  has  had  the  kindness  to  send  me 
his  original  drawings  of  tliese  singular  parasites. 

We  hâve  found  both  at  Marseilles  and  at  Trieste, 
says  J.  Millier,  a new  cercaria  with  a pinnate  tail,  and 
two  black  ociilar  points  ; its  body  is  from  one-tenth  to 
one-sixtb  of  a line  in  length,  not  includingtbe  tail,  wbicb 
is  twice  or  two-and-a-half  times  as  long.  Tbere  is  a pro- 
tubérance just  in  front  of  tbe  middle  of  the  body.  At 
each  side  of  the  tail  tbere  are  from  twelve  to  twenty 
pencils  of  soft  bristles  placed  on  little  prominences  in  a 
transverse  sériés  of  six  tufts,  not  regularly  opposed  to  eacb 
other.  In  one  specimen,  tbe  tail,  from  its  point  of 
insertion  to  tbe  posterior  quarter,  is  provided  witb  tbese 
bundles  of  bristles  ; and  in  anotber  tbey  are  wanting 
entirely  in  the  anterior  balf,  but  exist,  on  tbe  contrary, 
on  the  binder  balf.  In  a tbird,  tbe  bristles  bave  par- 
tially  disappeared,  and  are  reduced  to  six  bundles  at  tbe 
extremity  of  tbe  tail.  Tbis  tail  présents  traces,  more  or 
less  distinct,  of  transverse  rings.  J.  Müller  bas  often 
seen  that  the  distome,  wbicb  proceeds  from  tbis  cercaria, 
swims  freely  in  tbe  sea,  and  after  baving  got  rid  of  its 
tail,  could  be  easily  recognized  by  tbe  two  black  marks 
wbicb  were  tben  more  diffused. 

Tbis  cercaria  described  by  J.  Müller  recalls  to  us  tbat 
wbicb  was  noticed  by  Nitzscb  on  fresh-water  sbells 
{Cercaria  major)  with  an  annulate  and  pinnated  tail. 

Claparède  also  took  at  Saint-Vaast,  cercariæ  tbe  host 
of  wbicb  be  did  not  know.  Tbis  naturalist  supposed 
tbat  tbis  worm  could  migrate  at  will.  He  found  tbere 
tbe  same  cercaria  (C.  Ilaimeana)  on  Sarsiæ  and  Oceaniæ, 
but  always  sexless. 

Tbe  Cercaria  setifera  of  J.  Müller  bas  been  found 
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free  and  attached  to  the  lower  surface  of  some  medusæ. 
It  exists  occasionally  in  considérable  numbers  on  the 
internai  surface  of  some  Acalephæ  of  the  océan  and  of 
the  Mediterranean.  Claparède  has  also  observed  another 
free  cercaria  which  bears  the  name  of  Pachycerca, 

Some  of  the  cercariæ  are  very  tenacious  of  life  ; we 
hâve  kept  some  alive  in  fresh  water  during  a whole  week 
in  the  month  of  November,  and  on  the  last  day  they 
were  still  active  {Cercaria  armata).  We  sometimes  find 
the  cercarian  âge  passed  over,  and  the  young  distomes 
appear  abundantly  without  tails  in  the  sporocyst.  \Ye 
hâve  seen  an  example  of  this  in  the  Buccinum  undatum 
of  our  coasts.  This  latter  génération  assumes  in  every 
case  a very  different  forin  from  that  which  preceded  it. 

Lodged  and  nourished  without  expense  in  the  succu- 
lent parenchyma  of  their  victim,  the  cercariæ  grow 
rapidly,  and  as  soon  as  their  caudal  oar  is  developed, 
they  tear  asunder  the  membrane  which  encloses  them, 
and  abandon  their  host  in  order  to  live  freely  as  tad-, 
pôles.  Some  fine  day,  tired  of  their  nomadic  life,  they 
choose  another  host,  get  rid  of  their  tail,  fold  themselves 
iip  in  a winding-sheet,  like  a chry salis  about  to  become 
a butterfly,  and  concealed  in  a sac,  which  is  designated 
by  the  name  of  cyst,  they  wait  patiently  for  days, 
weeks,  or  years  till  their  host  is  swallowed  by  the 
créature  intended  to  lodge  them.  The  cyst  is  set  free  in 
the  stomach  of  the  latter  host,  its  envelopes  are  dis- 
solved  in  the  juice  secreted  by  its  enclosing  membrane, 
and  with  its  whole  establishment  the  worm  recovers  its 
liber ty  in  this  new  abode. 

The  encysted  cercariæ  pass  thus  with  arms  and  bag- 
gage  into  the  stomach  of  a new  host.  Their  envelopes. 
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not  to  say  their  swaddling-clotiies,  are  torn  to  pièces  by 
tlie  gastric  juice,  and  at  tlie  end  of  tlieir  stage  tliey  go 
and  lodge  in  larger  apartments,  more  appropriate  to 
their  new  wants.  The  time  of  their  celibacy  is  passed, 
and  a mimerons  progeny,  imder  the  forni  of  eggs,  is 
prepared.  In  this  condition  they  fnltil  their  last 
mission  ; and  if  their  mother,  the  sporocyst,  knew  on] y 
the  joys  of  agamous  maternity,  the  cercaria  which  lias 
just  become  a distome  appréciâtes  ail  the  sweetness  of 
sexual  maternity. 

The  distome  thus  reaches  the  termination  of  its  vov- 
âge  and  of  its  évolutions  ; it  lays  its  eggs  in  the  midst 
ot  the  feces  of  its  host,  and  millions  of  animalciilæ 
watch  for  the  new  brood,  while  others  wait  for  the  visit 
of  the  ciliated  générations.  The  danghter  distonie  thus 
ditfers  completely  from  lier  mother  sporocyst,  but  she 
resembles  her  grandmother  who  lias  lived  in  the  saine 
manner  as  herself.  Thus  we  hâve  animais  free  and 
vagabond  when  they  leave  the  egg,  and  which  swim 
vigorously  like  infusoria  without  depending  on  others. 
But  the  end  of  their  life  approaches,  they  strip  them- 
selves  of  their  ciliated  mantle,  and  being  again  closely 
swathed  up  before  they  die,  they  seek  the  hospitality  of 
a mollusc  and  give  birth  to  their  numerous  progeny. 

We  hâve  therefore  animais  whose  little  ones  in 
swaddling  clothes  live  at  tirst  at  liberty,  and  seek  foi- 
assistance  when  the  moment  for  thinking  of  a familv 
approaches.  The  descendants  lead,  like  their  parents,  a 
wandering  life;  and  as  their  mother  threw  off  her  ciliated 
cloak,  so  they  abandon  their  oar-like  tail,  to  think  in 
tlieir  turn  of  family  cares. 

To  sum  up  ail,  there  are  in  the  life  circle  of  a dis- 
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tomian  two  distinct  forms,  which  begin  and  end  in  tbe 
same  manner,  tlie  first  putting  forth  a progeny  by  means 
of  buds,  the  second  by  eggs.  There  is  alternation  of 
form,  on  account  of  the  double  multiplication  (digenesis) 
and  migration  through  several  individuals.  In  otlier 
words,  tlie  young  distome,  before  it  reaclies  its  destina- 
tion, must  change  its  train  many  times,  and  it  wears  in 
each  carriage  a different  costume.  We  can  easily  under- 
stand  how  difficult  it  is  to  recognize  this  travelling  dis- 
tomian,  as  it  changes  continually  its  railway-train  and 
its  dress,  and  what  sagacity  must  hâve  been  employed 
by  naturalists  in  order  not  to  lose  its  track. 

We  inay  give  more  than  one  description  of  the  dis- 
tomian  embryo  as  it  leaves  its  sporocyst.  Is  it  a mother 
and  an  enclosed  daughter,  as  is  the  case  with  aphides,  or 
is  the  ciliated  envelope  merely  a cloak  ? We  think  that 
the  latter  is  the  true  interprétation.  The  ciliated  mantle 
which  the  embryo  loses,  is  a skin  which  lias  been  thrown 
off  in  moulting,  a simple  efîect  of  âge. 

Thus  we  find  in  the  complété  évolution  of  a distome 
an  organic  and  a sexual  âge,  a true  alternation  ; the 
agamous  âge  undergoes  a true  moulting,  the  sexual  âge 
a metamorphosis. 

We  hâve  before  considered  the  embryo  as  mother  and 
daughter  coming  into  the  world  together,  as  we  see 
among  the  aphides  ; or  the  mother,  daughter,  and  grand- 
daugliter  are  born  together  like  twins  ; so  that  if  the 
mother  or  the  daughter  meet  with  an  accident  during 
parturition,  the  granddaughter  may  be  born  before  lier 
mother,  and  even  before  her  grandmother. 

We  are  now  about  to  study  some  of  these  mysterious 
travellers  which  hâve  given  so  much  trouble  to  natural- 


TRANSMIGRATIONS  AND  METAMORPHOSES. 


197 


ists  to  discover  tlieir  abode  and  détermine  tlieir  identity. 
Considering  tlie  nnmber  of  observers  wlio  bave  mentioned 
these  distomes,  it  is  évident  tliat  tliese  parasites  must 
be  very  common.  We  find  tbe  names  of  Euyscli,  Leeu- 
wenlioek,  Swammerdam,  Camper,  Houttnyn,  Mulder, 
Heide,  Biddloo,  Snellen,  etc.,  among  the  naturaliste 
wlio  bave  made  tbem  a subject  of  study.  In  our  own 
day,  tbe  writers  wlio  bave  explored  tbis  territory  are  so 
numerous  tbat  we  sbould  require  more  tban  a page 
simply  to  give  tlieir  names. 

Distomes  frequent,  witb  few  exceptions,  ail  tbe  classes 
of  tbe  animal  kingdom,  and  if  tlieir  number  is  great 
among  fisbes,  tbey  are  not  less  numerous  in  mammals 
and  birds.  Tbe  bigber  classes  of  animais  usually  inocu- 
late  tbemselves  tbrougb  tbe  intermediation  of  molluscs, 
worms,  and  crustaceans,  and  it  is  tberefore  in  tbe  ranks  of 
tliese  tbat  we  must  seek  for  tlieir  first  abode.  Witbout 
admitting  tbat  tlieir  size  bears  some  proportion  to  tbe 
bost  wbicb  gives  tbem  sbelter,  still,  tbe  largest  sjiecies, 
tbe  Distomum  Goliath,  is  found  in  tbe  liver  of  one  of  tbe 
balænoptera.  Tbis  distome  is  of  tbe  size  of  a large  leecb, 
and  its  bost  does  not  measure  less  tban  twenty  métrés. 

Mous.  Willemoes-Subm  mentions  a distome  wbicb  at 
tbe  time  of  its  cercarian  évolution  lives  freely  in  tbe 
water,  and  attaches  itself  by  its  sucker  to  tbe  larvæ  of 
worms  or  copepod  crustaceans,  and  tben  lodges  in  tlieir 
dejecta  witbout  encysting  itself.  Tbis  is  tbe  Distomum 
ocrcatum  of  tbe  berring,  according  to  Professor  Moebius. 
Mons.  Ulialnin  found  in  tbe  bay  of  Naples  anotber  free 
distome,  wbicb  is  also  attacbed  by  its  ventral  sucker  to 
certain  copepods,  and  wbicb  becomes  tbe  Distomum 
ventricosum  inbabiting  many  kinds  of  fisli. 
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Any  one  who  wishes  to  make  observations  on  dis- 
tomes in  the  state  of  cercariæ  bas  only  to  examine  some 
fresh-water  molluscs,  either  the  Limneæ  or  Planorbes 
found  in  ponds  ; as  he  tears  the  animal  to  pièces  on  the 
stage  of  a simple  microscope,  he  will  not  fail  to  perçoive 
a multitude  of  struggling  and  wriggling  tadpoles.  Their 
tails  twist  with  each  other,  furl  up,  extend,  and  describe 
arcs  of  circles,  as  if  we  had  a nest  of  serpents  under  our 
eyes. 

Each  species  of  distome  has  it  own  cercariæ,  which 

are  scattered  among  as  many 
different  inferior  animais.  Birds 
and  fishes  become  infested  by 
them  in  conséquence  of  eating 
these  animais. 

We  may  here  cite  as  an 
example  of  this  class  of  para- 
sites the  Distomum  hepaticum, 
or  liver  fluke  ; this  species  is  the 
most  interesting  to  us  of  ail  the 
genus  ; it  attains  the  size  of  a 
moderato  leech,  and  habitually 
résides  in  the  liver  of  the  sheep. 
l'ig.  42.— Liver  fluke  of  twice  the  In  ordor  to  discovor  it,  wo  havo 
c,  digestive  tube  ; d,  abdominal  onlv  to  examine  a frOSh  llVOr. 

&UClC6I*  ^ 

They  are  usually  found  in  the 
biliary  canals,  where  they  move  about  like  planariæ.  It 
is  always  of  a deep  colour,  and  is  doubtless  introduced  in 
the  state  of  cercaria,  when  the  animal  is  drinking.  M. 
Willemoes-Suhm  supposes  that  the  Distomum  hepaticum 
has  for  a vehicle  a'  small  snail,  the  Limax  agrestis, 
which  the  sheep  swallows  with  the  grass  on  which  it 
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feeds.  Its  principal  abode  is  in  the  ruminants  and 
only  casually  in  man.  It  is  said  to  be  unknown  in 
Iceland.  The  Distomum  lanceolatum  bas  also  been  found 
in  man. 

Dr.  Bilharz,  the  piipil  of  Siebold,  discovered  in  the 
year  1851,  on  man,  a parasite  in  every  respect  remark- 
able.  It  belongs  to  the  family  of  the  Distomidæ,  and  on 
account  of  its  peculiarities,  it  has  been  made  into  a 
genus  under  the  name  of  Bilharzia,  It  is  found  in 
Egypt,  and  lives  in  the  vena  portæ  and  in  ail  its  ramifi- 
cations in  man.  According  to  Bilharz,  this  distomian 
is  diœcious,  the  male  being  of  considérable  size,  the 
female  slender  and  délicate,  which  fact  does  not  agréé 
with  the  usual  characteristics  of  diœcious  animais.  At 
least  half  of  the  Fellahs  and  Copts  suffer  from  these 
parasites  ; thesç  worms,  at  the  period  when  they  lay 
their  eggs,  proceed  from  the  vena  cava  to  the  veins  of 
the  pelvis,  and  after  having  produced  very  grave  con- 
séquences, they  are  at  last  evacuated  with  the  urine. 

Another  distome  was  also  found  by  Bilharz  in  the 
intestines  of  a young  Egyptian  boy. 

The  largest  known  distome  inhabits  the  liver  of  the 
Balenoptera  rostrata,  the  little  whale  of  thirty  feet  in 
length,  which  is  regularly  met  with  on  the  coast  of 
Norway.  The  intestines  of  the  ordinary  seal  often  con- 
tain  a very  curions  distome,  which  was  first  observed  by 
Eudolphie,  the  B,  acanthoides.  The  seal  is  also  infested 
by  the  Distomum  cornus,  which  some  hâve  incorrectly 
preferred  to  place  in  the  genus  Amphistoma. 

Besides  the  distomes  which  inhabit  the-  liver,  there 
are  found  but  few  in  the  mammalia,  except  in  the 
Cheiroptera  : these  insectivorous  animais  hâve  their 
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intestines  literally  full  of  these  parasites.  We  hâve 
noticed  the  species  which  regularly  frequent  our  bats, 
and  it  only  remains  to  discover  the  insects  by  means  of 
which  they  are  introduced  ; for  it  is  probable  that  these 
insects  are  infested  by  cercariæ  during  the  time  that  they 
inhabit  the  water.  Larvæ  and  their  parasites  ought  to 
be  carefully  studied  in  the  localities  where  bats  ahound. 

There  are  few  birds,  especially  among  the  grallæ  and 
the  palmipèdes,  which  do  not  enclose  in  their  intestines 
a certain  number  of  distomes.  The  same  may  almost 
be  said  of  reptiles  and  batrachians,  but  it  is  especially  in 
fishes  that  their  number  is  greatly  increased.  We  may 
say  that  there  is  no  fish  which  does  not  nourish  some  of 
these  trematodes.  Among  a portion  of  these,  the  cycle 
of  évolution  and  transmigration  is  perfectly  known;  we 
may  instance  the  Distomum  noclulosum.  This  worm 
inhahits  the  intestines  of  the  perch. 

The  scolex,  as  well  as  the  cercaria,  bas  its  particular 
characters,  and  we  hâve  long  since  found  the  latter  in 
a fresh-water  mollusc,  the  Paludina  impura.  The  cercaria 
is  easily  recognized  hy  the  presence  of  two  particular 
folds  at  the  base  of  the  buccal  bulb,  and  hy  the  trans- 
parency  and  the  form  of  the  extremity  of  the  urinary 
apparatus.  In  the  adult  distome,  this  same  part  of  the 
urinary  apparatus  encloses  large  vesicles  with  very  dis- 
tinct partitions. 

We  may  also  mention  among  the  distomes  a species 
from  fish,  which  bas  a great  affinity  with  the  singular  dis- 
tome  observed  hy  Bilharz,  of  which  we  bave  spoken  ahove. 
This  distome  inhabits  the  “ castagnole,”  or  Brama  raii. 
Under  the.  opercula  of  this  fish,  the  skin  is  folded,  and 
forms  one  or  more  pouches,  in  each  of  which  lives  a 
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coupled  distome,  that  is  to  say,  by  the  side  of  each  large 
and  fat  individual,  full  of  eggs,  there  is  one  which  is 
slender.  It  is  the  Distomum  Jilicolle,  to  ‘which  the 
name  of  Monostomum  was  at  first  given.  We  should  be 
correct  in  supposing  that  of  these  two  hermaphrodite 
worms  one  acts  rather  as  a female,  the  other  as  a male. 
It  is  doubtless  in  tins  sense  that  Steenstrup  maintained 
his  assertion,  that  there  are  in  nature  no  hermaphrodites. 

Thus  there  are  two  kinds  of  distomes  : the  first  live 
in  couples  in  a cyst,  the  second  in  couples  joined 
together,  but  at  liberty  ; and  in  each  case  only  one 
individual  produces  eggs.  These  are  distomes  which 
act  really  like  diœcious  worms.  We  find,  however,  a 
more  remarkable  instance  in  the  Monostomum  hijucjum 
of  Miescher.  In  the  turnours  which  are  formed  in  the 
beak  of  the  grosbeak  (Fringilla),  lie  lias  constantly 
found  two  individuals  ; and  in  many  cases  lie  lias  sur- 
prised  them  with  the  pénis  of  one  engaged  in  the  sexual 
organ  of  its  companion.  These  worms,  while  they  live 
in  couples,  resemble  each  other  like  snails  and  leeches  ; 
they  are  mutually  fecundated,  and  both  lay  eggs. 

Leuckart  recognized  these  sexual  distomes  in  their 
cyst,  in  the  larvæ  of  ephemerides  ; and  Linstow  noticed  a 
distome  thus  sexual  and  encysted  in  the  Gammarus  index. 

The  name  of  Monostoma  lias  been  given  to  some  of 
these  trematodes  which  hâve  no  abdominal  sucker. 

One  of  the  most  curions  worms  of  tins  group  is  the 
Monostomum  mutabile.  It  lives  in  the  sub-orbitary  sinus 
of  several  aquatic  birds  ; that  is  to  say,  in  the  nasal 
fossæ,  especially  of  water-rails  and  moorhens.  We 
give  a slightly  magnified  représentation  of  them.  It  is 
a worm  resembling  an  ëlongated  leaf.  By  compressing 
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it  slightly  on  the  stage  of  the  microscope,  we  easily  dis- 
cover the  ovary,  the  matrix,  and  oviduct  full  of  eggs. 
By  isolating  some  of  the  eggs,  and  crushing  them  gently 
to  break  the  shell,  we  set  free  the  worm  (Fig.  44),  quite 
different  from  the  mother  (Fig.  43).  The  former  has 
two  eyes  surronnded  by  a ciliated  mantle,  and  by  means 
of  this  ciliated  envelope,  the  monostome  swims  freely  in 


Fig.  43 Monostomum  Fig.  44. — Monostomum  mutabile.  Ciliated  embryo  with 

mutabile  (adult).  sporocyst  and  young  cercariæ,  greatly  magnified. 


the  water.  If  we  compress  it  slightly,  we  see  that  in  the 
interior  of  the  ciliated  covering,  there  is  still  another 
animal,  without  eyes,  without  ciliæ,  and  of  an  entirely 
different  form,  which  in  its  turn  encloses  a whole  progeny. 

The  embryo,  having  long  cilisc  in  front,  and  in  the 
interior  a sporocyst  already  full  of  young  cercariæ,  is 
shown  in  Fig.  44.  It  is  this  latter  creatuie  which  the 
ciliated  embryo  must  confide  to  the  care  of  others , this 
she  puts  out  to  nurse  with  some  mollusc  or  other,  until 
it  is  fit  to  provide  for  itself  in  its  turn.  We  hâve  still  to 
discover  the  train  by  which  the  parasite  must  travel,  in 
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order  to  arrive  a gain  at  the  nasal  fossæ  which  are  the 
first  cradle  of  the  family. 

We  find  occasionally  between  the  feathers  of  some 
hirds  tuhercles  of  the  size  of  a pea,  and  when  we  open 
them  we  see  in  each  two  similar  worms,  placed  so  that 
the  stomach  of  one  is  applied  to  that  of  the  other  ; this 
is  the  monostome  of  which  we  hâve  spoken  ahove.  These 
worms  are  from  three  to  four  millimètres  in  length 
(about  *13  in.),  and  are  found  in  the  titmouse,  the  sis- 
kin,  the  sparrow,  the  canary,  and  some  other  hirds. 

A worm  very  common  in  the  intestines  of  the  green 
frog  is  known  hy  the  name  of  Amj>ldstomum  suh-clavatum. 
Its  cercariæ  are  usually  found  in  an  acephalous  mollusc, 
known  hy  the  name  of  Cyclas  cornea,  That  which 


Fi",  45. — Cercaria  of  ÀmpTiîs- 
tomum  sub-clavatum. 

distinguishes  the  scolices  of  this  species  is  the  great 
contractibility  of  the  external  membranes  of  the  young 
individuals  ; they  lengthen,  they  shorten,  they  swing  to 
the  right  and  the  left,  describing  a semicircle  on  the 
anterior  half  of  the  hody  (Fig.  46).  We  represent  side 


Fig.  46. — Sporocyst  of  Amphis- 
tonium  sub-clavatum  from  the 
Cyclas  cornea. 
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by  side  tbe  cercaria  of  tliis  amphistome,  and  the  adult 
and  sexual  amphistome,  as  it  is  found  in  the  intestines 
of  the  frog. 

Constantine  Blumherg  has  recently  pnblished  an 
inter esting  memoir  on  the  structure  of  the  Amphistomuin 
conicum. 

A heautiful  trematode  worm,  known  hy  the  name 
of  Hemistoinum  alaturn,  whose  antécédents  hâve  not  been 
ascertained,  lives  usually  in  the  intestines  of  the  fox.  It 
is  about  four  or  five  millimètres  in  length  (about  ‘ITin.). 
Many  birds  harbour  Holostomes  which  belong  to  the 
same  group,  the  first  state  of  which  is  not  yet  known. 
The  Holostomum  macrocephalum  is  common  in  the  intes- 
tines of  rapacious  birds  ; it  is  from  five  to  seven  milli- 
mètres in  length  (about  *23  of  an  inch). 

We  close  the  history  of  trematode  worms  by  giving 
the  figure  of  a beautiful  one  known  under  the  name 
of  Polystomum,  which  lives  in  its  adult  state  in  the 
hladders  of  frogs  (Fig.  48).  Interesting  observations 
bave  recently  heen  made  on  the  manner  in  which  they 
are  introduced  into  the  bladder. 

The  worms  which  naturalists  call  Cestoïds,  or  Cestodes 
(which  means,  like  ribbon  or  tape),  hâve  for  their  type 
the  tape-worm  known  by  every  *one.  They  are  very 
ahundant  in  many  animais,  are  found  in  almost  every 
class  of  the  animal  kingdom,  and  are  almost  as  common 
as  the  distomians,  of  which  we  hâve  just  spoken.  They 
are  introduced  into  animais  which  are  vegetable-feeders, 
by  means  of  water  and  plants,  and  into  carnivorous 
animais  by  their  prey.  The  tape-worms  of  the  herbivora 
lay  eggs  like  the  others,  but  their  embryos  hâve,  as  soon 
as  they  are  hatched,  a ciliary  covering  which  allows  them 
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to  live  and  move  about  in  the  water.  Those  of  beasts  of 
prey  are  entirely  different  ; it  is  by  means  of  the  prey 
that  tliey  enter  their  hosts.  Each  carnivore  bas  its  own 
worms,  as  it  bas  its  own  prey  wbicb  introduces  tbem. 


Independently  of  tbese  worms,  tbe  vegetable-feeders 
afford  lodging  to  some  wbicb  are  not  tbeir  own. 
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We  hâve  found  in  bats  two  tæniæ,  both  incompletely 
developed,  and  occupying  tbe  digestive  tube.  One  bas 
a rostellmn  without  hooks,  like  tbe  tæniæ  of  tbe  vegetable- 
feeders,  tbe  otber  bas  books  like  those  of  tbe  carnivora. 
These  cestode  parasites  are  observed  to  be  of  two  prin- 
cipal forms  ; tbe  first  vesicular,  like  tbe  finger  of  a glove 
partly  drawn  inwards.  They  are  always  lodged  in  tbe 
midst  of  tbe  flesh,  or  in  a closed  organ  in  tbe  middle  of 
a cyst  ; under  tbis  form  tbe  cestode  worm  is  harboured 
by  a host  wbicb  is  to  serve  as  a vehicle  to  introduce  bim 
into  bis  final  host.  He  is  a parasite  on  a journey  ; be  is 
always  agamous,  and  usually  bears  tbe  name  of  cysti- 
cercus  (Fig.  49).  As  to  tbe  second  form,  it  is  like  a 

ribbon  ; it  attains  a great 

lengtb,  always  occupies  tbe 
intestine,  attains  its  com- 
plété and  sexual  develop- 
ment, and  lays  an  innumer- 
able  quantity  of  eggs  wbicb 
are  disseminated  witb  tbe 
évacuations. 

Tbe  rabbit  barbours  a 
cysticercua  wbicb  bas  its 
final  destination  in  tbe  dog 
(a  xenosite);  but  indepen- 
dently  of  tbis  stranger,  it 

Fifî.  49. — Cysticercus  ; a,  upper  part  of  glVeS  llOSpitallty  to  a Special 

tho  vesiclo  ; b,  plac6  wlioro  the  VGsiclo  ■frp'mo  iti  Tfa  iTi'l’Pci'fTnpc!  q'iim 
is  about  to  separate  ; c,  neck  of  the  lænia  in  llb  llltebljilieb.  ilflb 

worm;  d,  the  head,  showing  the  • -i  wnrm  TfPnin 

suckers  aud  the  Crown  of  hooks.  U®  OWU  WOrm,  XUe  J.  oBïlld 

pectinata,  wbicb  is  a nos- 
tosite.  Ail  tbe  berbivora  are  in  a similar  case  ; tbe  ox 
and  tbe  sbeep  possess  a peculiar  tænia  of  tbeir  own, 
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besides  those  wliich  they  lodge  for  the  sake  of  tlie  car- 
nivora.  The  worms  of  the  herbivora  hâve  particular 
characters  by  which  they  are  easily  known  ; they  hâve 
no  Crown  of  hooks. 

The  tænia  of  the  wolf,  which  lias  often  been  con- 
founded  with  the  Tænia  serrata^  lives  in  the  brain  of 
the  sheep,  and  produces  a disease  known  as  the  “gid.” 
It  was  formerly  said  that  every  animal  lias  its  enemy. 
We  should  rather  say  that  each  species  lias  its  parasites, 
and  each  parasite  has  its  vehicle  by  which  it  is  iiitro- 
duced. 

These  tape-worms  are  found  in  ail  the  vertebrate 
classes.  An  herbivorous  animal  usuallv  serves  as  a 
vehicle,  but  it  more  frequently  carries,  iiesides  its 
passengers,  species  which  are  peculiar  to  itself.  As 
the  carnivorous  animal  is  not  inteiided  to  be  eaten 
like  the  herbivora,  it  cannot  serve  as  a vehicle,  and  if  bv 
chance  its  muscles  enclose  some  passenger,  lie  has  lost 
his  way  and  that  for  ever. 

Do  the  cetacea  generally  live  on  lish,  and  do  they 
become  the  prey  of  some  aquatic  carnivora  ? We  hâve 
reason  to  think  so,  from  the  presence  of  certain  agamous 
cestodes,  which  hâve  been  frequently  found  in  too  great 
number  to  allow  us  to  suppose  that  they  hâve  lost  their 
way  in  these  aquatic  mammals.  There  hâve  been  seen 
in  the  substance  of  the  muscles  of  many  species,  or 
rather  in  the  layer  of  blubber  which  covers  the  skin, 
agamous  cestode  worms  of  the  genus  IViyllohothrium, 
which  can  only  accomjilish  their  évolution  in  some  large 
squalus,  There  must  then  be  contests  between  dolphins 
and  sharks,  contests  in  which  the  dolphins  are  worsted, 
in  spite  of  their  superiority.  These  Phyllobothria  hâve 
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been  found  in  the  DelpJmms  delphis,  the  Tursio,  and  the 
Ziphius.  As  the  O rca  attacks  the  whale,  and  feeds 
upon  its  flesh,  there  would  be  nothing  surprising  in  our 
finding  in  these  large  cetacea,  some  agamous  cestode 
destined  to  pass  through  the  last  phase  of  its  évolution 
in  this  terrible  carnivorous  animal. 

The  cestode  can  scarcely  be  called  a parasite  under 
the  first  vesicular  form.  It  is  sufficient  for  it  to  pass 
through  its  first  transformation  in  the  midst  of  the 
tissues,  and  it  will  remain  weeks,  months,  even  years, 
without  undergoing  any  change  ; it  asks  for  nothing  but 
an  hospitable  roof  ; and  this  mysterious  being,  that  had 
often  corne  they  knew  not  whence,  encamping  rather  than 
lodging,  always  without  progeny,  was  long  since  cited 
by  the  naturaliste  of  a former  âge  in  favour  of  the  old 
hypothesis  of  spontaneous  génération. 

It  is  not  the  same  with  the  second  form.  Here  the 
worm,  always  lodged  in  the  intestines,  grows  with  extra- 
ordinary  rapidity,  and  fulfils  ail  the  conditions  of  a true 
parasite.  In  a fertile  soil  it  extends  itself  and  produces 
young  as  long  as  it  has  any  life,  and  in  no  group  of  the 
animal  kingdom  do  we  find  any  fecundity  to  be  compared 
to  that  of  this  worm.  Boerhaave  described  a broad  tape- 
worm,  three  hundred  élis  in  length.  Eschricht  estimâtes 
the  number  of  the  segments  of  this  worm  as  ten  thou- 
sand  ; and  if  we  consider  that  each  segment,  or,  we 
should  rather  say,  each  complété  worm,  may  perhaps 
enclose  thousands  of  eggs,  we  may  form  some  idea 
of  the  profusion  of  germs  which  can  be  scattered  by 
each  individual. 

To  thoroughly  know  an  animal  we  must  hâve  made 
observations  on  it  during  ail  the  phases  of  its  évolution. 
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Let  us  sketch  these  phases.  Ail  the  cestodes  hâve  eggs, 
usually  in  great  number,  very  well  protected  against 
external  agents.  They  endure  heat  and  cold,  drought  as 
well  as  humidity,  resist  by  means  of  their  envelopes  the 
most  violent  Chemical  agents,  preserve  the  faculty  of 
germinating,  we  will  not  say  for  weeks,  months,  and 
years,  but  for  centuries.  . When  they  first  leave  the  egg, 
we  see  an  embryo  of  an  oval  form,  transparent,  composed 
api^arently  of  sarcode,  contractile  throughout  ail  its 
extent,  and  in  the  middle  of  which  we  perceive  six  stylets 
arranged  in  pairs,  and  which  at  last  move  with  great 
rapidity. 

The  following  is  the  manner  in  which,  some  years 
since,  we  described  these  six  hooked  embryos  produced 
by  a tænia  of  the  frog,  which  were  struggling  by  the  side 
of  each  other  on  the  slide  of  a microscope.  The  six 
hooks  are  arranged  regularly  in  each  individual,  and 
move  exactly  in  the  same  manner.  They  are  very  slight, 
and  of  nearly  half  the  diameter  of  the  embryo.  Two 
occupy  the  médian  line,  and  unité  like  a single  stylet  ; 
these  are  nearly  straight,  and  a little  longer  than  the 
others.  They  only  move  backwards  and  forwards.  Their 
action  is  like  that  of  the  pai*ts  of  the  mouth  in  certain 
parasitical  crustaceans,  the  Arguli,  when  they  endeavoiir 
to  pierce  through  the  tissues.  They  'are  in  continuai 
motion  to  and  fro.  The  other  four  hooks  are  similar  to 
each  other,  and  differ  from  the  first  in  the  point,  which 
is  curved  into  real  hooks.  They  are  arranged  two  and 
two,  to  the  right  and  left  of  the  first,  so  that  they  ail 
meet  at  the  base.  Their  movements  are  not  the  same  as 
those  of  the  two  first  ; they  remain  almost  fixed  at  the 
base,  while  they  describe  a quarter  of  a circle  at  the 
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extremity.  Let  us  imagine  the  six  hooks,  placed  in  front 
in  the  same  direction.  The  two  in  the  centre  advance, 
and  the  two  pairs  placed  symmetrically  by  the  side  of 
them,  are  lowered  and  drawn  backwards,  and  thus  push 
the  body  forwards. 

“ It  is  like  the  dial-plate  of  a dock,  with  three  hands 
placed  by  the  side  of  each  other;  that  in  the  middle 
would  advance  directly  forward,  while  the  two  others 
woiild  be  lowered  until  they  formed  a right  angle  with 
the  first.  This  is  the  movement  which  we  observe  in  ail 
the  stylets.  The  resuit  of  this  is  that  we  distinctly  see 
the  embryo  penetrate  between  the  débris,  or  into  the 
erushed  tissues  which  surround  it.  These  embryos 
iinitate  the  movement  s of  a man  who  wishes  to  get 
through  a window  a little  above  him,  and  who,  having 
succeeded  in  passing  his  elbows  through,  pushes  iiis  body 
forward  by  leaning  them  on  the  frame. 

“ We  see  the  same  efforts  continue  for  hours;  and  we 
can  easily  understand  that  there  is  no  living  tissue, 
however  dense  it  might  be,  except  ^ the  bones,  which 
coiild  not  be  easily  penetrated  by  these  microscopie 
embryos.  This  explains  why  we  so  commonly  find 
cysticerci  scattered  in  cysts  along  the  intestines  and 
between  the  membranes  of  the  mesentery,  and  how  they 
can,  by  piercing  the  walls  of  the  vessels,  spread  them- 
selves  into  the  most  distant  organs,  by  means  of  the 
blood  which  conveys  them.  When  the  embryos  hâve 
once  pierced  these  w^alls,  they  hollow  ont  the  tissues  in 
ail  directions,  until  they  find  themselves  in  the  muscles, 
or  in  the  organ  which  is  indicated  in  their  itinerary. 
When  they  hâve  arrived  at  their  destination,  they  stop 
and  surround  themselves  with  a sheath  ; their  stylets, 
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wliicli  are  no  longer  of  use  to  tbem,  decay  ; and  at  one 
of  the  extremities  appears  a crown  of  new  hooks  quite 
different  from  the  former  ones,  whicli  will  serye  to 
anclior  their  progeny  in  the  new  host  into  which  they 
may  be  introduced.” 

Thus  the  vesicular  worm  (Fig.  50),  fully  formed, 

and  withoùt  undergoing  any 
change,  waits  till  its  host,  or 
the  organ  which  shelters  it,  is 
eaten,  and  then  wakes  uj)  in 
the  stomach.  Every  living 
cysticercus  which  pénétrâtes 
into  the  stomach,  instantly 
quits  its  torpid  state;  it  gets 
rid  of  its  useless  parts,  aban- 
dons its  former  cavity,  péné- 
trâtes into  the  intestine, 
attaches  itself  by  its  new 
hooks  and  its  suckers  to  the 
enclosing  membranes,  and  grows  with  siicli  rapidity, 
that  in  less  than  six  weeks,  we  often  find  a tape-worm 
many  métrés  in  length.  The  vesicle  which  had  hitherto 
protected  it  is  abandoned,  and  the  part  which  remains 
with  hooks  and  sucker  is  the  mother  which  bas  prodiiced 
in  this  agamous  manner  the  whole  colony.  This  mother 
is  usiially  called  the  head  of  the  tienia,  or  more  properly 
the  scolex.  As  long  as  the  mother  is  there,  she  engenders 
and  produces  cucumerinæ,  that  is  to  say,  proglottides, 
which  are  tlm  perfect  and  sexual  state  of  the  cestode. 

We  hâve  seen  among  the  trematodes  a worm  of 
a particular  form  leave  the  egg,  and  immediatelv 
produce  a swarm  of  young  ones,  which  go  and  livo 
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separately.  In  the  cestodes  ail  these  individuals  are 
United  in  a kind  of  band,  and  are  besides  this  joined  to 
to  the  motlier,  wliich  becomes  the  root  of  the  family. 
This  root,  planted  in  the  walls  of  the  intestine,  is  the 
head.  Thus  each  segment  of  the  tænia  is  an  individual, 
and  at  the  period  of  sexual  maturity,  this  individual  is 
detached,  goes  away  with  the  feces,  spreads  over  the 
grass  or  elsewhere,  and  thus  sows  far  and  wide  the  eggs 
which  it  contains. 

The  tænia,  as  well  as  the  other  tape-worms,  is  generally 
looked  upon  as  an  imprisoned  parasite  during  the  whole 
of  its  existence.  This  is  a mistake  ; the  last  stage  of  the 
life  of  cestodes  is  a phase  of  liberty.  The  cucumerina, 
or,  as  we  hâve  proposed  to  call  it,  the  proglottis,  that 
is  to  say,  the  complété  and  sexual  animal,  is  evacuated 
with  the  feces  ; and  when  we  notice  a dog  leaving 
his  dung  upon  the  grass,  it  is  not  uncommon  to  see 
there  worms  which  move  like  leeches,  and  whose  white 
colour  is  in  strong  contrast  with  the  mass  which 
contains  them.  The  duration  of  this  last  stage  is  very 
short,  it  is  true  ; but  it  is,  nevertheless,  during  this 
period  of  lier  life  that  the  mother  scatters  the  eggs 
which  are  to  disseminate  the  species. 

We  repeat  that  each  animal  has  its  parasites,  and 
these  in  their  turn  are  not  always  exempt  from  them. 
We  hâve  already  cited  some  examples  of  this. 

Man  has  the  dental  System  of  a vegetable  feeder  ; 
but,  thanks  to  fire,  which  he  alone  knows  how  to  produce 
and  maint ain,  he  eats  flesh.  It  is  by  these  means  that 
he  nourishes  the  solitary  worm,  which,  by  its  crown 
of  hooks,  is  a cestode  belonging  to  the  carnivora,  and 
the  Tænia  mediocanellata  with  the  Botrioce2)halus,  which 
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are  cestodes  peculiar  to  vegetable-feeders.  As  a feeder 
on  vegetable  diet  he  also  harbours  vesicular  agamous 
cestodes,  which  are  only  found  in  him  as  passengers. 

The  Tænia  serrata  of  the  dog  lives  at  first  as  a 
passenger  in  the  peritoneum  of  the  hare  and  the  rabbit  ; 
and  every  one  knows  how  greedily  the  dogs  eat  the 
viscera  of  these  animais. 

The  cat  entertains  another  kind  of  tænia,  and,  as  we 
may  easily  suppose,  in  its  young  state  it  lives  as  a 
passenger  in  the  mouse  or  the  rat.  Who  then  lias 
traced  ont  for  it  this  itinerary,  and  pointed  ont  the  way, 
the  only  one  by  which  the  parasite  can  hope  to  take 
possession  of  its  proper  abode  ? Evidently  it  is  neither 
the  tape-worm  nor  the  cat.  The  plan  for  ail  these 
varions  species  is  marked  ont  beforehand,  and  each 
animal  as  soon  as  it  is  born  knows  it  without  being 
taught. 

A Danish  naturalist,  Mons.  H.  Krabbe,  bas  just 
fmished  a spécial  work  on  cestode  worms  of  the  genus 
Tænia,  and  he  remarks  that  there  is  no  class  in  which 
these  worms  are  so  abundant  as  in  that  of  birds.  It 
is  among  the  rapacious  and  carnivorous  birds  of  this 
class  that  they  are  less  abundant.  Among  mammals, 
the  carnivora  possess  the  greater  number.  This  fact,  as 
M.  Krabbe  remarks  very  rightly,  seems  to  indicate  that 
the  cestodes  of  birds  especially  employ  the  inferior 
a(]^uatic  animais  as  their  vehicles  when  in  their  incom- 
plète State. 

Let  us  consider  the  solitary  worm  of  man  {Tænia 
fiolinm),  it  will  enable  us  to  understand  ail  the  others. 
Known  by  the  name  of  tænia,  or  solitary  worm,  it  is,  like 
ail  the  cestodes,  a marvellous  association  of  mothers 
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and  daugiiters,  ^YlliclI  are  developed  and  vegetate  in 

a peaceable  community. 
Each  segment  is  a com- 
plété being,which  encloses 
witliin  itself  an  entire  and 
very  complicated  appa- 
ratns  for  the  fabrication 
of  eggs. 

We  give  (Figs.  51  and 
52)  the  représentation  of 
a solitary  worm,  peculiar 
to  man,  of  the  natural 
size  ; and  at  the  side  the 
scolex,  usiially  called  the 
head,  slightly  magnified. 

Under  its  first  vesiciilar 
form  the  solitary  worm  is 


Fis-  5l.—  Tœnia  solium,  or  solitary  worm  ; 
a,  head,  or  scolex  ; b,  tape  lormed  of 
manyindividuals,  tiie  last  of  which,  com- 
pletely  sexual,  separate  under  the 
of  proglottides,  aud  represent  the  adult 
and  complété  animal.  Each  solitary 
worm  is  a colony. 


Fig.  52.— «,  Rostellum  ; h, 
Crown  of  hooks  ; c c,  suck- 
ers  ; 1,  scolex  of  the  tænia 
solium;  2,  hooks  expanded  ; 
a,  heel  of  the  hook. 
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planted  in  a provisional  soil.  After  this  it  is  trans- 
planted  into  a richer  soil,  where  it  flowers  and  throws 
ont  its  nnmerous  seeds.  It  cornes  to  us  from  tlie  flesL 
of  the  pig,  in  which  there  lived  vesicular  worms,  of  the 
size  of  a hazel-nut.  The  muscles  are  sometimes  full 
of  them,  and  the  pig  is  then  said  to  be  “ measly.”  The 
ancients  noticed  that  the  sucking-pig  never  takes  this 
disease  ; and  as  Sus  scropha  is  the  name  of  the  pig,  the 
term  scrophula  lias  the  same  origin  as  the  s^Decilic  name 
proposed  by  Linnæus. 

The  measles  in  pork  bave  been  attributed  to  damp, 
to  feeding  on  acorns,  to  hereditary  causes,  to  contagion, 
even  to  injured  corn  and  mouldy  bread.  Ail  the  se 
théories  we  find  in  pathological  treatises.  The  only  true 
cause,  however,  is  the  introduction  of  the  eggs  of  the 
Tænia  solium  into  the  intestines.  If  we  wish  to  prevent 
this  infection,  w^e  must  not  permit  the  animal  to  eat 
man’s  excrements,  nor  to  drink  water  in  which  sub- 
stances that  bave  become  decomposed  on  a dung-heap 
hâve  been  aUowed  to  remain. 

The  cysticercus  of  the  pig,  when  introduced  into  man, 
becomes  a tænia  with  as  great  certainty  as  the  seed  of  a 
carrot  will  jDroduce  this  plant  if  sowed  in  suitable  soil. 
The  observation  had  been  for  a long  time  made  without 
any  explanation  being  given,  that  this  parasite  especially 
shows  itself  among  pork  butchers  and  cooks.  This  is 
because  these  persons,  more  frequently  than  others, 
handle  raw  pork.  The  same  observation  has  been  made 
respecting  children  who  bave  made  use  of  the  gravy 
of  raw  méat.  Minced  raw  méat  {conserve  de  Damas) 
has  been  prescribed  with  success  in  chronic  diarrhœa. 
The  tape-worm  has  often  been  known  to  make 
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its  appearance  after  this  treatment,  as  may  well  be 
supposed.  Tænia  helminthosis  is  constant  and  general 
in  Abyssinia,  and  they  there  commonly  eat  raw  beef. 
Tliose  who  do  not  eat  méat,  as  the  monks  of  certain 
orders  there,  who  live  only  on  fish  and  flonr,  never 
hâve  the  tænia.  Kuppell  and  many  others  hâve  noticed 
this  fact.  Mous.  Küchenmeister  says  that  at  Nordhausen, 
in  the  Hartz,  as  well  as  throughout  ail  Thuringia, 
ineasles  are  very  prévalent  among  pigs  ; and  as  the 
people  are  in  the  habit  of  eating  minced  pork,  both 
raw  and  cooked,  spread  on  bread  for  breakfast,  this 
country  may  be  looked  upon  as  the  Abyssinia  of  the 
north. 

The  doctor  at  Zittau  cansed  a man  who  was  con- 
demned  to  death,  to  take,  seventy-two  hours  before  his 
execution,  some  cellular  cysticerci  from  a measled  pig; 
and  he  found  in  the  duodénum  of  the  man  four  young 
tæniæ,  and  six  others  in  the  water  in  which  they  had 
washed  the  intestines.  The  latter  had  no  hooks,  but 
those  of  the  former  had  some  in  every  respect  similar  to 
those  of  the  Tænia  solium, 

We  hâve  ourselves  caused  a pig  to  swallow  eggs  of 
the  tænia,  and  hâve  given  it  the  measles.  Messrs. 
Küchenmeister  and  Haubner,  who  were  ordered  by  the 
government  of  Saxony  to  make  some  experiments,  also 
caused  three  pigs  to  swallow  eggs  of  the  Tænia  solium, 
and  two  of  these  were  affected  with  measles.  A piece  of 
fiesh,  weighing  4|-  drams,  contained  133  cysticerci,  which 
amounts,  for  22  German  Ibs.,  to  88,000  cysticerci. 

The  use  of  raw  pork  will  produce  tæniæ  more  readily 
than  raw  beef.  Dr.  Mesbach  has  given  the  following 
instance  in  support  of  this  fact.  At  Dresden,  a father 
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and  his  children  regularly  ate,  at  their  second  breakfast, 
raw  beef,  but  one  day  they  took  pork  instead,  and  eight 
weeks  afterwards  one  of  the  children,  when  in  the  bath, 
voided  two  élis  of  Tænia  solium, 

The  etiology  and  prophylaxis  of  the  solitary  worm, 
that  is  to  say,  its  mode  of  introduction,  and  the  means  of 
protecting  ourselves  from  it,  are  clearly  iridicated.  It  is 
sufficient  to  introduce  one  of  these  vesicles  into  the 
stomach  in  order  to  hâve  the  tape-worm.  The  experi- 
ment  has  been  made  : young  men  hâve  ventured,  in  the 
interests  of  science,  to  swallow  some,  and  hâve  ascertained 
how  many  days  were  required  for  the  parasite  to  be 
sufficiently  complété  to  give  off  segments  with  the  feces. 

These  vesicles  in  pork  corne  from  the  eggs  which  the 
tænia  has  scattered  in  its  passage,  and  if  the  pig  cornes 
by  chance  in  contact  with  the  fecal  matter  of  a person 
infested  by  one  of  these  worms,  it  is  soon  infested  and 
becomes  what  is  called  measled  ; in  tiiis  fecal  matter 
there  are  either  free  eggs  which  hâve  been  evacuated  by 
the  worm,  or  else  fragments,  known  long  since  under  the 
name  of  cucumerinæ,  which  are  full  of  eggs. 

These  fragments  of  tænia,  which  I hâve  proposed  to 
name  proglottides,  and  which  are  nothing  else  than  the 
worm  in  ail  its  sexual  maturity,  are  still  living  and 
wriggling  at  the  moment  of  their  évacuation,  or  else  they 
are  dead  and  often  completely  dried  ; but  in  either  case, 
they  are  full  of  eggs.  Each  egg  is  surrounded  by  mem- 
branes and  shells,  which  effectually  protect  it  against  ail 
dangerous  contact. 

A fragment  of  the  mature  tænia,  thus  filled  with  eggs, 
wdien  introduced  into  the  stomach  of  the  pig,  is  rapidly 
digested,  and  the  eggs  are  set  at  liberty.  These  lose 
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tlieir  sliells  by  the  action  of  the  gastric  juice,  and  tliere 
issues  an  embryo  singularly  armed.  As  we  bave  before 
said,  it  carries  in  front  two  stylets  in  the  axis  of  the 
body,  and  on  the  right  and  left  sides  two  other  stylets 
curved  at  the  end,  which  act  like  tins.  These  embryos 
bore  into  the  tissues  as  the  mole  burrows  into  the  soil. 
The  middle  stylets  are  pushed  forward  like  the  snout  of 
the  insectivore,  and  the  two  latéral  stylets  act  like  the 
limbs,  taking  hold  of  the  tissues  and  forcing  the  head 
forwards.  In  this  manner  the  embryos  perforate  the  walls 
of  the  digestive  tuhe. 

An  egg  of  the  Tænia  solium  may  be  swallowed  by  a 
man  instead  of  passmg  into  the  stomach  of  the  pig.  It 
is  hatched  in  his  stomach  precisely  in  the  same  manner, 
and  the  embryo  takes  up  its  lodging  in  some  enclosed 
cavity.  Some  bave  been  found  in  the  eye-ball,  in  the 
lobes  of  the  brain,  in  the  heart,  or  in  the  muscles.  We 
bave  lately  read  an  account  of  the  efïects  produced  by 
one  of  these  wandering  worms,  on  a man  who  died  after 
sutfering  from  a peculiar  disturbance  of  the  mind.  Two 
spirits  seemed  to  haunt  and  speak  to  him,  the  one  a 
German,  the  other  a Pôle.  Filthy  images  were  called 
up  before  his  imagination.  At  the  post-mortem  examina- 
tion, cysticerci  were  found  to  occupy  the  seUa  turcica, 
near  the  commissure  of  the  optic  nerves.  One  of  these 
was  alive,  the  others  were  calcified.  Two  others  in  a 
similar  condition  occupied  a lobe  of  the  brain. 

Man  harbours  not  only  the  Tænia  solium,  but 
another  species  very  similar,  which  naturalists  hâve  only 
learned  to  distinguish  from  it  during  the  last  few  years, 
the  Tænia  meclio-canellata.  We  give  a magnified  repré- 
sentation of  the  scolex,  that  is  to  say,  of  the  head  of  this 
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worm,  which  lias  no  crown  of  liooks  in  the  middle  of  its 
four  siickers. 

Tins  solitary  worm  is  introduced 
by  means  of  beef,  and  the  cysticercus, 
diiring  its  abode  in  the  cow,  mani- 
fests  already  the  peculiar  character- 
istics  which  enable  us  to  recognize 
the  species,  that  is  to  say,  no  crown 
of  hooks,  but  four  suckers,  and  in 
the  middle  of  them,  some  blotches 
of  pigment.  Leuckart  fed  a calf  with 
eggs  of  this  tænia,  and  at  the  end  of 
seventeen  days,  the  animal  died  of 
acute  miliary  tuberculosis,  produced 
by  the  great  abundance  of  cysticerci.  This  second 
species,  which  had  been  always  confounded  with  the 
preceding,  and  which  is  nevertheless  the  more  common, 
lias  therefore  a different  origin  from  the  Tænia  solium. 
Observations  made  quite  recently  in  the  north  of  Africa 
demonstrate  this.  Great  difficulty  had  sometimes  been 
felt  in  ex^ilaining  the  presence  of  the  tænia  in  persons 
who  had  not  eaten  pork.  This  embarrassment  arose 
Irom  the  confusion  of  the  two  species,  and  this  con- 
tusion is  the  more  easy  as  the  head  of  the  colony  must 
necessarily  be  found  in  order  to  distinguish  them. 

Scharlau,  at  Stettin,  found  tæniæ  in  seven  children 
who  had  been  fed,  on  account  of  anæmia,  with  raw  méat. 
The  tæniæ  were  those  of  this  species.  We  hâve  ourselves 
found  them  in  children  to  whom  the  use  of  raw  méat 
had  been  prescribed. 

We  do  not  think  it  necessary  to  speak  here  of  a 
third  species  of  tænia  {T.  nana),  which  also  lives  at  our 


Eig.  53.- Tænia  mediü- 
caiiellata. 
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expense,  but  which  bas  been  hitherto  found  only  in 
Egypt. 

We  know  perfectly  well  the  itinerary  of  the  Tænia 
serrata  of  the  dog,  which  is  so  abundant,  that  there  are 
few  of  these  animais  that  do  not  enclose  some  and  even 
many  of  them.  There  are  few  except  lapdogs  which  do 
not  harbour  them.  We  can  easily  assign  the  reason. 
Every  tænia,  like  every  animal,  has  its  eggs  ; eacli 
plant  has  its  seeds.  These  eggs  are  laid  by  the  mother 
in  the  most  favourable  condition  for  the  development  of 
lier  progeny.  The  dog  deposits  its  dung  on  the  grass 
rather  than  in  any  other  spot,  because  the  eggs  of  its 
tænia,  which  are  destined  to  the  rabbits  or  hares,  will 
hâve  greater  chance  of  arriving  at  their  destination 
than  if  they  were  exposed  on  the  bare  earth,  or  in  the 
water.  Their  prodigious  number  is  calculated  accord- 
ing  to  the  chances  of  their  arriving  safely.  The  egg, 
when  introduced  into  the  stomach  of  the  rabbit,  is 
rapidly  hatched  in  this  organ  under  the  action  of  the 
gastric  juice,  and  the  embryo  which  is  produced  from 
it  seeks  its  hiding-place  in  the  midst  of  the  tissues 
which  surround  it  ; it  bores  into  them,  and  establishes 
itself  in  the  folds  of  the  peritoneum.  Then,  once  in  its 
resting-place,  it  barricades  itself,  and  waits  patiently 
for  an  opportunity  of  introducing  itself  into  the  stomach 
of  the  dog. 

This  microscopie  embryo  is  armed  with  six  hooks,  like 
embryos  of  ail  the  cestodes  ; it  employs  them  with  mucli 
dexterity  to  pierce  the  walls  of  the  organs,  and  to  hollow 
ont  a space  for  itself  in  the  substance  of  the  tissues.  Shut 
up  in  its  hiding-place,  membranes  form  around  for  its 
protection;  its  six  hooks,  having  become  useless,  wither; 
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other  liooks  in  tlie  form  of  a crown  appear  by  tlie  side 
of  four  rounded  projections,  the  future  suckers  ; and, 
sheathed  in  a large  vesicle  full  of  a limpid  fluid,  it  waits 
patiently  for  the  moment  when  it  will  find  a place  in  the 
stomach  of  a dog.  If  good  fortune  awaits  it,  it  will  wake 
up,  some  fine  day,  in  the  stomach  of  the  animal  which 
lias  eaten  the  rabbit,  its  former  home,  and  a new  life 
will  commence  for  it.  The  organs  in  which  it  was  im- 
prisoned  are  digested,  it  gets  rid  of  ail  its  swaddling- 
clothes,  unrolls  itself,  séparâtes  from  the  vesicle  which 
has  protected  it  hithertô,  and  pénétrâtes  into  the  intes- 
tine ; there,  immersed  in  the  food  of  its  host,  it  grows 
with  extreme  rapidity,  and  assumes  the  form  of  a ribbon 
or  tape.  The  ends  of  this  tajie  are  successively  matured, 
detach  themselves,  and  become  the  complété  worms,  full 
of  eggs,  which  are  evacuated  with  the  feces  ; scarcely 
hâve  they  made  their  appearance  in  the  023en  air  before 
they  burst  and  scatter  their  eggs. 

He  whose  scientific  curiosity  is  sharpened,  has  only 
to  watch  the  dung  of  the  dog  at  the  moment  of  its 
évacuation  to  distinguish  on  its  surface  worms  of  a 
milky-white  colour,  contracting  like  leeches,  which  are 
the  true  Tænia  serrata  in  its  adult  state.  Experiments 
made  on  this  species  hâve  given  sanction  to  what  I had 
said  respecting  the  cestodes. 

The  taenia,  under  the  name  of  Cysticercus  celhilosus , 
lives  in  the  folds  of  the  peritoneum  of  the  rabbit  and 
the  hare,  and  passes  directly  from  the  rabbit  to  the  dog 
to  become  complété. 

It  is  very  curions  that  the  fox,  so  nearly  allied  to  the 
dog  in  apjiearance,  and  which  also  eats  rabbits,  never  has 
the  Tænia  serrata^  but  this  animal  nomishes  other  worms. 
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It  was  with  these  cysticerci  tliat  I made  experiments 
on  four  dogs,  whicii  I took  with  me  to  Paris,  in  order  to 
convince  tliose  who  could  not  believe  in  the  migration 
of  parasites.  It  was  this  species  that  I gave  also  to  the 
dogs  which  served  as  a démonstration  at  Paris  at  the 
course  of  lectures  given  hy  Mons.  Lacaze  Duthiers. 

Some  years  ago,  while  making  a post-mortem  ex- 
amination, at  the  Muséum  of  Paris,  of  some  young  dogs 
which  I had  previously  infected  with  Tænia  serrata  at 
Louvain,  there  were  found  by  the  side  of  these  some  Tæniæ 
cucu77i€Thîse.  These  dogs  had  taken  nothing  but  milk 
and  cysticerci  ! Whence  came  these  Tæniæ  cucumermæ? 
I knew  not,  and  I frankly  owned  it  to  the  members  of 
the  Commission  who  proposed  the  question  to  me.  This 
however  did  not  prevent  my  being  greatly  puzzled  with 
the  presence  of  this  worm  of  whose  origin  I had  no  idea. 
Now  we  know  whence  they  came.  An  acaris,  the  Tri- 
chodectes,  lives  in  the  hair  of  young  dogs  and  harhours 
the  scolex  of  this  cestode.  The  dog,  by  licking  its  own 
hair,  grows  infested,  like  the  horse,  which  in  a similar 
manner  introduces  the  gad-fly,  and  although  it  lias  taken 
no  other  nourishment,  harhours  its  own  epizoaria. 

The  name  of  Cysticercus  teniiicollis  has  heen  given  to 
a vesicular  worm  which  inhahits  the  peritoneum  of  the 
ox,  the  goat,  the  sheep,  &c.,  and  which  turns  to  a tænia 
in  the  digestive  tube  of  the  dog.  Mons.  Paillet  has  made 
the  principal  experiments  on  tins  transmigration.  The 
itinerary  of  another  cestode  worm,  the  Cœimrus  of  the 
sheep,  is  to  pass  through  the  sheep  in  order  to  reach  the 
wolf  or  the  dog.  This  worm  has  only  lately  heen  recog- 
nized  in  its  tænoïd  form  ; it  has,  on  the  contrary,  heen 
long  known  under  the  name  of  Cœnurus  cerehraUs  ; this 
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(levelops  itself  on  tlie  brain  of  the  sheep,  and  occasions 
tlie  disease  known  by  the  name  of  “gid.”  Tliis  disease 
inay  be  prodiiced  artificially.  The  sheej)  which  swallows 
the  eggs  of  this  tænia  shows  the  first  symptoms  of  it 
towards  the  seventeenth  day.  , If  we  kill  it  at  this  time, 
we  find  on  the  surface  of  the  brain,  either  at  the  base  or 
the  summit,  or  sometimes  between  the  hemispheres  and 
the  cerebellum,  one  or  more  white  vesicles  of  the  size  of 
a pea,  and  on  which  no  traces  of  buds  are  yet  to  be  seen. 
This  vesicle,  of  a milky-white  coloiir,  and  filled  with 
liquid,  is  the  scolex.  Near  these  vesicles  are  to  be  seen 
soine  very  irregular  yellow  furrows,  like  tubes  abandoned 


1)\  some  tubicolar  annelid  ,*  this  is  the  gallery  through 
which  the  vesicular  worm  lias  proceeded  to  the  place 
where  it  lias  been  found. 

A fortnight  later,  that  is 
to  say,  about  the  thirty- 
second  day,  the  cœnurus  is 
as  large  as  a small  nut,  and 
one  can  see  with  the  naked 
eye  some  small  nebulous  cor- 
puscles,  sej3arate  from  each 
other,  of  the  same  form  and 
size;  these  are  the  buds  or 
s colices  which  hâve  risen 
up,  but  which,  as  yet,  hâve 
neither  hooks  nor  suckers. 

We  gAe  the  lepiesenta-  rig-.  54.— Cœmmisof  the  sheep  1 tlie 

tion  of  one  of  these  VPSiVIpq  «nclosed  scolex;  g.  Hydatic’ vekclo. 

iiuii  ui  une  Ul  lliese  VeSlCieS,  with  the  scohcesmtheir  place  witlnu 

on  the  internai  walls  of  which 

young  scolices  hâve  been  developed  ; this  is  nearly  of  the 
iiatuial  size.  Fig.  2,  a,  a,  shows  these  scolices  of  nearlv 
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the  natural  size.  Fig.  1 représenta  an  isolated  and 
magnified  scolex  ; A,  shows  the  segments  of  the  future 
proglottides  ; D,  the  suckers  ; C,  the  hooks  ; H,  the 
vesicle  which  contains  them. 

Eggs  of  the  same  tænia  hâve  been  given  to  sheep  at 
Copenhagen  and  at  Giessen,  and  Messrs.  Eschricht  and 
K.  Leuckart  hâve  obtained  the  same  resuit  as  we  had  at 
Louvain.  On  the  fifteenth  or  sixteenth  day  the  first 
symptoms  of  “ gid  ” declared  themselves.  At  about  the 
thirty-eighth  day  the  crown  of  hooks  appeared,  the 
suckers  were  formed,  and  the  whole  head  of  the  scolex 
was  sketched  ont.  Ail  these  heads  can  leave  or  enter  the 
sheath  at  the  will  of  the  animal.  It  is  truly  a poly- 
cephalous  animal  when  the  scolices  are  expanded.  This 
worm  continues  to  grow  for  a long  time  in  the  cranial 
cavity,  and  produces  by  its  presence  the  gravest  results. 
The  sheep  necessarily  dies  at  last,  unless  we  remove 
the  parasite  by  means  of  the  trépan. 

The  cœnurus,  at  this  point  of  development,  swallowed 
by  a dog,  undergoes  great  changes  in  a few  hours.  The 
proscolex,  or  large  vesicle,  withers  ; the  different  scolices 
unsheath  their  cephalic  extremity,  become  free,  penetrate 
into  the  intestine  with  the  food,  and  attach  themselves  to 
its  walls,  so  as  to  form  as  many  colonies  of  tænia  as  there 
are  distinct  heads.  A dog  which  bas  swallowed  a single 
cœnurus  may  therefore  contain  a considérable  number  of 
tæniæ. 

The  development  of  this  worm  proceeds  very  rapidly, 
and  it  only  requires  three  or  four  weeks  to  attain  many 
feet  in  length.  The  organization  of  this  worm,  in  the 
State  of  strobila  and  of  proglottis,  is  in  every  respect  like 
that  of  the  Tænia  serrata  ; we  bave  even  endeavoured  in 
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vain  to  distinguisli  these  worms  from  eacli  other  l)y  their 
hooks.  The  wolf  or  the  dog  follows  tlie  flock  of  sheep, 
scatters  the  proglottides  or  the  eggs  m their  way,  and  the 
sheep,  browsing  on  the  grass  with  the  eggs  attached, 
become  infested  with  their  most  dangerous  enemy. 

To  arrest  this  disease,  only  one  tliing  is  necessary,  to 
destroy  by  tire  the  head  of  every  sheep  attacked  hy  the 
gid.”  The  rest  of  the  animal  inay  be  eaten  without 
danger. 

Pouchet  did  not  succeed  in  giving  sheep  the  “gid”  at 
first,  for  the  very  simple  reason  that  lie  cmployed  the 
eggs  of  the  Tænia  serrata,  instead  of  those  pf  the  Tænia 
cœnunis  ; lie  had  confomided  the  two  species.  The 
cœnnrus  of  the  sheep  is  a true  calamit}"  when  it  spreads 
in  a coimtry.  The  animal  attacked  by  it  is  lost,  and  the 
mischief  may  be  indehnitely  propagated  by  giving  as  food 
to  dogs  the  head  of  the  sick  animal,  with  thousands  of 
yoimg  tæniæ  enclosed  witliin  each. 

There  exists  a singnlar  cestode  which  bears  the  name 
of  Echinococcus.  We  give  a figure  of  the  echinococcus 
of  the  pig,  slightly  magnified,  and  an  isolated  scolex 
(Figs.  55  and  56).  In  its  first  form  it  is  composed  of 
closed  sacs,  which  grow  to  the  size  of  a mit,  and  some- 
times  to  that  of  an  orange.  It  usually  lodges  in  the  liver 
of  the  pig,  but  establishes  itself  also  in  man.  We  bave 
heen  assured  that  part  of  the  population  of  Iceland  bave 
been  attacked  by  it.  The  abundance  of  this  parasite  in 
that  country  is  attributed  to  the  want  of  cleanliness,  and 
the  number  of  dogs  that  they  keep  around  them.  The 
echinococcus  becomes  a tænia  in  this  animal.  It  scatters 
the  eggs  with  its  dung,  leaving  them  directly  or  indirectly 
on  plants  which  the  Icelanders  eat  ; for  they  gather  for 
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food  certain  mosses,  sorrel,  coclilearia,  dandelion,  &c., 
from  the  midst  of  the  plains  in  which  live  Üocks  of  sliee}» 
guarded  by  dogs.  The  eggs  are  scattered  everywliere  on 
plants  or  in  the  water. 

Leuckart  lias  made  some  very  interesting  experiments 
on  the  echinococci.  In  Fig.  57  is  shown  a tænia  which 
proceed^  from  an  echinococcus. 


Fig;.  55.  - Isolated  scotex  of  the  l'œnia  echinococcus 
from  the  pig. 


Fig.  ât>. — Tænia  echinococcus,  from  the  pig. 


Fig.  57 .-  Tænia  echino- 
coccus,  from  the  dog. 


There  is  yet  another  tape-worm  harboured  by  iiian 
Têenici  latd,  better  known  under  the  naine  of  Botliiio 
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oi  tliis  worm  in  tlie  state  of  a colonv,  also  tlie  scolex  oi* 

*/  ' 


Bothriooeplialushitus.  rr,  spolex,  ti  . Hothriucc])lialii8  lut  ns. 

h,  tlie  pros'lottides,  r,  the  sexual  oryaiis. 


liead  separatelj,  and  an  ogg.  Its  liistory  is  very  curions, 
cspecially  witli  référencé  to  its  geograi)}iical  distribution! 
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It  is  only  found  in  Eiissia,  Poland,  and  Switzerland,  and 
tlie  limits  of  the  places  whicli  it  inhabits  are  perfectly 
defined.  Siebold,  during  his  stay  at  Konigsberg,  could 
détermine  from  tbe  nature  of  the  worms,  whether  the 
patient  who  consulted  him  lived  on  one  side  or  the  other 
of  the  Yistnla. 

A Kussian  naturalist,  Dr.  Koch,  thoroughly  studied 
this  interesting  worm  and  its  évolution.  He  says  that 
this  cestode  is  rare  at  Moscow,  while  at  St.  Petershurg, 
Piiga,  or  Dorpat  it  is  common.  If  this  he  really  the  case, 
it  inust  doubtless  he  attributed  to  the  fact  that  in  one 
place  the  inhabitants  drink  spring  water,  and  in  the 
other  water  from  the  river. 

A very  curions  circumstance  is  the  actual  rarity  of 
the  Bothriocephalus  among  the  inhahitants  of  the  shores 
of  the  Pake  of  Geneva,  though  formerly  it  was  very 
common  there.  This  diminution,  if  we  may  not  call  it 
disappearance,  is  due  to  the  change  which  lias  heen 
made  in  the  construction  of  water-closets,  ail  of  which 
formerly  emptied  themselves  into  the  lake,  so  that  the 
emhryos  were  hatched  in  the  water,  and  persons  were 
infested  by  them  through  drinking  it.  At  présent  the 
refuse  of  the  towns  is  carefully  collected  for  the  purpose 
of  manuring  the  land.  This  is  the  resuit  of  the  advice 
of  Mons.  de  Candolle,  half  a century  ago;  for  this 
naturalist  clearly  understood  how  great  was  the  loss  to 
agriculture  from  the  neglect  of  this  fertilizing  agent. 

The  itinerary  of  this  tape-worm  is  simple.  It  passes 
from  man  to  the  water  under  the  form  of  an  egg,  or  of 
a proglottis  ; and  from  the  water  to  man  in  the  shape  of 
a ciliated  embrvo.  In  this  manner  it  is  introduced  with 
the  water  that  is  drunk.  The  Bothriocephalus,  like 
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other  cestodes,  is  free  at  the  commencement  and  the  end 
of  its  life  : at  tlie  begînning,  in  order  to  penetrate  into 
its  host  ; at  the  end,  to  scatter  its  eggs. 

Messrs.  Sommer  and  Landois  published,  in  1872,  an 
anatomical  description  of  the  sexual  organs  of  the 
Bothriocephalus  latics,  of  such  completeness,  that  it 
will  be  long  before  any  one  will  again  take  up  this  sub- 
ject,  which  had  so  much  occuj)ied  helminthologists  ever 
since  the  celebrated  work  of  Eschricht.  This  memoir  is 
illustrated  by  superb  engravings,  which  represent  these 
organs^  under  every  aspect.  Dr.  Bottcher,  of  Dorpat, 
found  in  the  small  intestine  of  a woman,  who  died  of 
peritonitis,  at  least  a hundred  Bothriocephali.  They 

were  but  slightly  developed,  though  there  were  some  in  a 
sexual  State. 

The  laigest  tasnia,  though  not  the  longest,  is  the 
Tænia  magna,  from  the  Rhinocéros,  described  by  Marie  ; 
it  is,  no  doubt,  the  saine  to  which  the  name  of  gigantea 
was  given  by  Peters.  The  learned  director  of  the 
Muséum  of  Berlin  gave  me  a fine  specimen  of  it  eighteen 

years  ago.  The  generic  name  of  Plagiotænia  has  been 
proposed  for  this  worm. 

Almost  ail  birds  nourish  large  and  beautiful  tæniæ, 
but  they  must  be  studied  immediately  after  the  death 
of  their  host.  They  often  change  their  form  entirely 
at  the  end  of  a few  hours. 

Woodcocks  and  snipes  always  hâve  their  intestines 
stuffed  full  of  tæniæ  and  the  eggs  of  these  worms.  Every 
bird  contains  them  by  thousands.  Eortunately  we  can- 

not  be  infested  with  the  tænia  of  the  snipe  and  the 
woodcock. 

Fig.  Cl  représenta  the  scolex  of  tbe  T^nia  variaUlia 
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of  the  snipe,  and  Fig.  62,  by  its  side,  shows  the  crown 
of  hooks  more  liighly  magnified.  We  hâve  made  these 
drawings  from  worms  collected  from  snipes  some  instants 
after  their  death.  We  close  this  chapter  on  the  cestodes 


Fig 


Cl.  — Tænia  variabilis 
from  the  siiipe. 


Pig.  62. — Tænia  variabilis 
from  the  snipe. 
(Crown  of  hooks.) 


Fig.  63 . — T etrarhynchus 
appendiculatus  from 
the  plaice. 


with  the  plate  (Fig.  63)  of  a Tetrarhynchus  which  is 
nsually  foimd  in  the  plaice.  The  perfect  tetrarhynchi, 
that  is  to  say,  those  that  are  adult  and  sexual,  inhahit 
the  intestines  of  voracious  fishes,  especially  of  the 
squalidæ. 

There  are  other  worms  which  migrate,  and  even  some 
articulate  animais  ; but  their  modifications  of  form  are 
much  fewer  than  in  the  preceding,  and  their  changes  are 
generally  restricted  to  simple  métamorphosés.  We  will 
place  at  the  head  of  this  chapter  the  Linguatulæ,  which 
hâve  so  perplexed  naturalists. 

We  sometimes  find  in  the  nasal  fossæ  of  the  dog  and 
the  horse  a worm  resembling  a leech,  with  a body 
completely  etiolated,  which  lives  there  entirely  as  a 
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j)arasite,  and  whose  liistory  has  only  been  known  for 
a few  years.  Chabert  discovered  the  first  species  of  this 
^j^roiip  in  1787  in  the  frontal  sinus  of  the  horse  and 
the  dog.  It  had  been  named  Tænia  lanceolata.  AU 
naturalists,  Cuvier  included,  placed  this  animal  among 
intestinal  worms,  iinder  the  naine  of  lÂnguaüda  or 
l^entastoma.  The  latter  name  had  been  given  to  it, 
liecause  they  mistook  the  hooks  for  mouths. 

We  hâve  shown,  from  the  embryos,  in  1848^  that 
the  Linguatiüæ,  instead  of  being  worms,  are  articulate 
animais,  more  allied  to  the  lerneans  or  acaridæ  than 
to  the  helmintha.  These  observations,  though  received 
at  first  with  much  hésitation,  were  fully  confirmed  after- 
wards,  especially  by  the  learned  researches  of  Leiu^kart. 
The  linguatulæ  haye  a very  long  body,  sometimes 
rounded,  in  other  cases  compressed,  with  a mouth 
surrounded  by  four  strong  hooks,  regularly  disposed  in 
a semicircle.  They  hâve  often  been  found  in  the  lungs 
of  serpents,  in  certain  birds,  and  in  many  mammals,  A 
linguatula  was  also  seen  by  Bilharz  at  Cairo,  in  the 
liver  of  a negro,  and  they  hâve  been  observed  in  the 
hospitals  of  Dresden  and  Vienna. 

It  is  to  be  presumed  that  this  dreadful  parasite  has 
l)een  introduced  into  man  by  means  of  the  flesh  of 
the  goat,  and  perhaps  of  the  rabbit.  Linguatulæ 
are  found  in  their  primary  agamous  form,  in  open 
cavities  like  the  nasal  fossæ.  Leuckart  was  the  first 
to  show  that  the  linguatulæ,  which  lived  at  first 
encysted  in  the  peritoneum  of  the  rabbit,  cornpleted  their 
évolution  and  became  perfect  in  the  nasal  fossaî  of 
the  dog.  The  Linguatula  serrata  (Fig.  65),  which  lives 
primarily  in  the  goat,  the  guinea-pig,  the  liare,  the 
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rabbit,  &c.,  is  foiincl  accident ally  in  man,  and  perfect  in 
certain  mammals.  Examples  bave  been  given  of  sick 
persons  being  completely  cured  by  tlie  évacuation  of 
wonns  from  tlie  nostrils;  these  worms  were,  doubtless, 
lingiiatulæ.  Fiilvius  Angelianus  and  Yincentius  Alsarius 
speak  of  a young  man  wlio  liad  suffered  for  a long  time 
from  head-aclie,  and 
wlio  passed  a worm 
from  bis  nostrils.  It 
was  as  long  as  tbe 
middle  finger.  Tbere 
is  little  doubt  tbat  tbis 
was  tbe  Linguatula 

a 


vjcr  64.-Tsolate(l  hook  Of  • Fier.  65.— Linpuatula  magnified  six  times.  Four 

Liiio-uatula.  liooks  are  seen  around  tlie  moutli  in  iront. 

' c,  the  anus. 

iænioïdes.  Tbese  parasites  may  perbaps  sometimes  lose 
tbeir  way  in  tbeir  pérégrinations.  Some  years  ago  a 
lionesB  died  of  peritonitis  at  Scbônbrunn,  and,  after 
deatb,  tbe  liver,  tbe  spleen,  and  otber  organs  were 
found  to  be  filled  witb  encysted  linguatulæ. 

Tbe  nematode  worms  are  long  and  rounded,  like  tbe 
ordinary  ascarides  of  infants,  wbicb  take  up  tbeir  abode 
in  ail  tbe  organs  of  animais  of  tbe  varions  classes  of  tbe 
animal  kingdom.  About  a tbousand  varieties  are  known, 
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varying  in  lengtli  from  a few  millimètres  to  forty  or 
lifty  centimètres. 

Tliey  are  not  ail  parasites,  as  lias  been  tliouglit, 
silice  some  are  found  in  tlie  sea,  and  otliers  in  damp 
eartli,  in  putrid  matter,  and  even  on  plants  and  tlieir 
seeds.  Tlie  migrations  of  nematodes  are  subjects  of 
great  interest.  Tlieir  changes  of  form  are  usually  not 
very  considérable  ; but  tlie  modifications  in  tlieir  sexual 
apparatiis,  wlietlier  in  tlie  saine  individual,  or  in  tlie 
succeeding  générations,  are  very  curions. 

Wlien  we  consider  tlie  numerous  encysted  and 
agamons  nematodes,  wliicli  are  found  in  tlie  diÔerent 
orders  of  mammalia,  birds,  reptiles,  batracliians,  and 
fislies,  tliere  is  little  doubt  tliat  ail  tliese  beings  are  only 
migratory  parasites,  wliicli  pass  togetlier  witli  tlieir  liosts 
into  tlie  animal  to  wliicli  tliey  are  destined.  Tliey  are 
found,  like  asjcarides,  in  animais  of  ail  classes.  Some 
are  to  be  met  witli  in  ail  tlie  organs — tlie  brain,  tlie  eye, 
tlie  muscles,  tlie  lieart,  tlie  lungs,  tlie  trachéal  artery, 
tlie  frontal  sinus,  tlie  digestive  tube,  tlie  skin,  and  even 
in  tlie  blood.  Sometimes  tlie  two  sexes  live  under  tlie 
same  conditions  ; sometimes  tlie  male  is  dépendent  on 
its  female,  or  else  one  génération  is  parasitical,  and 
tlie  next  is  independent.  Tliere  is  a great  diversity  witli 
respect  to  development.  Some  nematodes,  like  tricliinæ, 
are  developed  so  rapidly,  tliat  tlie  embryos  are  already 
perfect  in  tlie  egg  before  it  bas  quitted  its  motlier. 
Otliers,  like  the  ascarides  lumbricoides,  lay  eggs,  in 
wliich  the  embryos  do  not  appear  till  several  weeks  or 
many  montlis  after  tliey  liave  been  laid.  Between  tliese 
two  extremes  we  find  ail  the  intermediate  degrees. 

Biezing,  wlio  bas  done  more  for  systematic  lielmin- 
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thology  than  any  other  naturalist,  brought  togetlier, 
under  tlie  name  of  Agamonema,  ail  tlie  migratory 
agamous  nematodes  wtiich  wait  for  the  opportunity  ol 
entering  their  final  liost.  Diozing  had  kept  himsolf 
quite  independent  of  the  discussion  by  fixing  bis  atten- 
tion exclusively  on  form,  without  taking  account  of 
migration  and  digenesis.  One  of  these  agamonemata, 
lodged  in  tlie  midst  of  a pediculated  cyst  on  the  vagina 
of  a bat  (the  little  horse-shoe),  was  probably  a worm  that 
lias  lost  its  way  ; if  not,  we  must  admit  that  these 
mammals  become  the  prey  of  some  carnivorous  animal. 
But  what  carnivore  can  habitually  feed  on  the  cheirop- 
tera  ? There  are  but  few  fishes,  either  in  fresh  or  sait 
water,  which  do  not  enclose  in  the  folds  of  theii  peiito- 
neuin,  especially  round  the  liver,  cysts  full  of  these 
agamonemata. 

We  see  in  some  of  the  nematodes  examples  of  migra- 
tion which  are  quite  peculiar  to  them.  Some  of  these 
worms  are  always  free,  others  free  at  one  part  of  theii 
life  only,  others  migrate  from  one  animal  to  another  ; 
others  again  from  one  organ  to  another.  The  Ascaris 
nigro-vcYtosa'  of  the  frog  lives  sometimes  in  the  lungs,  at 
others  in  the  rectum  or  quite  out  of  the  body  in  damp 
earth.  The  Filaria  attenuata  lives  in  the  rook  (Corvus 
frugilegus),  and  it  is  said  that  it  becomes  sexual  in  the 

intestines  of  the  same  bird. 

These  worms  are  usually  very  tenacious  of  life  ; 
many  of  them  can,  it  is  said,  be  dried  for  weeks,  months, 
or  years  together,  and  return  to  life  as  soon  as  their 
organs  are  moistened.  Their  eggs  resist  even  the  action 
of  alcohol  and  the  most  active  Chemical  agents,  and  eggs 
that  had  been  prepared  for  the  microscope,  and  had 
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served  for  many  years  tlie  purjioses  of  study,  bave  been 
bnown  to  produce  youiig  ones  as  if  tbey  bad  been  jiist 
laid. 

Natura  non  facit  saltus  is  especially  true  as  to  tlie 
division  of  sexes  among  tbe  nematodes.  Between  tbe 
true  bermapbrodites  and  tbe  true  diœcious  worms  are 
found  species  in  wbicb.  tbe  males  gradually  dwindle  and 
become  dépendent  on  tbe  female  ; tbis  is  to  be  seen  in 
tbe  Sphœrulariæ,  among  wbicb  tbe  male  is  only  an 
appendage  to  tbe  female  sex.  We  find  bere  full  evidence 
of  tbe  fact  tbat  tbe  female  is  more  important  tban  tbe 
male,  witb  regard  to  tbe  préservation  of  tbe  species.  In 
some  species  tbe  sexes  differ  but  little  ; in  otbers,  tbe 
sexual  différences  become  greater,  and  tbe  male  is  only 
one  tbird  of  tbe  lengtb  of  tbe  female  ; but  in  some  of 
tbem  tbe  disproportion  is  greater  still.  At  tbe  same 
time,  we  see  nematodes  wdiose  males  are  attacbed  to  tbe 
females,  so  as  only  to  forni  a single  individual;  in  otber 
cases,  tbe  male  seems  to  disappear  to  sucb  an  extent, 
tbat  we  find  notbing  but  tbe  male  organ  in  tbe  female  ; 
indeed,  tbere  are  instances  of  male  worms,  wbicb,  witb- 
out  cbanging  tbeir  form,  occupy  tbe  cavity  of  tbe  matrix, 
and,  like  tbe  lernean  crustaceans,  are  parasites  of  tbeir 
females.  Tbe  Trichosomum  crassicauda  is  an  instance  of 
tbis  kin-d. 

Arrangements  wbicb  would  not  bave  been  suspected 
beforeband,  are  every  day  revealed,  witb  respect  to  tbe 
conservation  of  species.  We  bave  recently  learned  from 
tbe  wwks  of  Messrs.  Malmgren  and  Eblers,  and  later 
still,  from  tbose  of  Claparède,  tbat  in  tbe  same  species 
we  may  find  different  males,  producing  different  off- 
spring.  Messrs.  Malmgren  and  Eblers  bave  opened  tbis 
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question  by  tlieir  iiersevering  researches,  and  Mons. 
Claparède  expected  to  invalidate  the  results  obtained  by 
tliem  by  establishing  liimself  at  Naples,  in  order  to 
devote  himself  to  a new  sériés  of  investigations.  Contrary 
to  bis  expectations,  lie  arrived  at  the  same  conclusions, 
and  announced  that  a nereid  possesses,  in  one  and  the 
saine  species,  two  kinds  of  males  and  two  sorts  of 
females,  and  that  these  males  differ  from  each  other, 
not  only  in  their  manner  of  life  but  in  their  âge,  in  the 
mode  of  formation  of  the  spermatozoïds  as  well  as  in 
the  form  ; that  the  females  differ  no  les  s from  each 
other  than  the  males,  and  that  each  form  is  intended  to 
provide,  in  its  own  manner,  for  the  dissémination  of  the 
eggs. 

We  see  this  realized  in  annelid  worms  known  by  the 
name  of  Heteronereidse.  Certain  individuals  of  small 
size  live  on  the  surface  of  the  water  ; others,  evidently 
much  larger,  live  at  the  bottom  of  the  sea  and  beha\e 
quite  differently.  The  eggs  and  the  spermatozoïds  pro- 
ceeding  fi'om  these  two  forms  differ  sensibly  from  one 
another,  and  the  différence  of  form  corresponds  witli 

that  of  origin. 

We  see  thus  among  some  of  them  different  males; 
among  others  different  females  : then  eggs  and  sperma- 
tozoïds equally  different  in  one  and  the  same -animal 

species. 

A curions  insect,  the  Termes  lucïfuga,  appears  also  to 
distinguish  itself  by  two  sorts  of  males  and  females, 
which  even  take  to  flight  at  different  periods.  Gieat 
sagacity  was  required  to  reveal  these  strange  facts. 
Mons.  Lespes  lias  had  the  courage  to  devote  himself 

to  these  observations. 
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We  see  that  ail  means  are  goocl  tliat  are  for  tlie 
préservation  of  tlie  species,  but  wlio  would  bave  suspectée! 
tliat  in  a single  animal  tliere  would  be  found  two  males 
by  tlie  side  of  two  females,  neitlier  of  wliicli  resembles 
tlie  other,  and  besides  tliese,  two  kind  of  eggs  and  sper- 
matozoïds  ! How  great  would  be  our  astonisliment 
were  we  to  see  two  sorts  of  cocks,  two  kinds  of  liens, 
and  two  sorts  of  eggs  produced  by  tlie  sanie  motlier, 
and  liatched  at  tlie  saine  time  ! 

Professer  Ercolani  bred  in  damp  eartli  certain  para- 
sitical  nematodes,  kept  tliem  alive,  saw  tliem  reproduce, 
and  was  even  able  to  obtain  several  générations  of  tliem. 
Tliese  nematodes  were  tlie  Strongylus  filarïa  from  tlie 
lungs  of  tlie  goat,  tlie  Strongyhis  armatus  from  tlie  in- 
testines of  the  liorse,  tlie  Ascaris  inflexa,  and  tlie 
Ascaris  vesicularis  from  tlie  fowl,  and  tlie  Oxyuris  in- 
curvata  from  tlie  liorse.  The  first  tliree,  wlietlier  tliey 
are  boni  in  damp  earth,  or  in  tlie  niidst  of  organs  in 
wliicli  tliey  liabitually  lodge,  bave  tlie  same  external 
cbaracters;  notbing  is  reniarked  in  tliem  except  a greater 
activity  in  tbeir  reproduction. 

The  Strongylns  armatus,  wben  born  at  liberty,  appears 
110  longer  to  bave  books  at  tlie  nioutli  like  tbose  worms 
wbicb  live  in  tlie  intestines.  Mons.  Ercolani  bas  also 
reniarked  tbat  tliese  worms,  wben  tliey  become  free,  are 
ovo-viviparous,  tbougb  tliey  were  before  oviparous. 

Tliere  are  niaiiy  of  tliese  nematodes  wbicb  are  true 
parasites  of  man,  and  altbougb  certain  of  tliese  are  as 
mucb  dreaded  as  tlie  plague  or  tlie  choiera,  we  are  far 
from  knowing  ail  tbeir  bistory,  and  especially  tlie  manner 
in  wbicb  tliey  are  introduced. 

A young  naturalist,  Dr.  0.  Bütscbli,  bas  lately  made 
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a good  résumé  of  the  state  of  our  présent  knowledge  of 
parasitical  and  wandering  nematodes. 

The  Sclerostomata  are  distinguished  by  their  mouth 
being  surrounded  by  a horny  armature.  The  river 
perch  usually  gives  lodging  to  a viviparous  nematode, 
the  Cucullamis  elegans,  on  the  development  of  which  a 
spécial  work  has  been  published.  The  young  ones  are 
provided  with  a perforating  stylet,  and  penetrate  into 
the  bodies  of  small  aqiiatic  crustaceans,  called  cyclops. 
When  they  hâve  obtained  entrance  into  this  living 
lodging,  they  bore  through  the  walls  of  the  intestines 
and  shut  themselves  up  in  the  perigastric  cavity.  The 
cyclops  being  pursued  by  the  young  perch,  are  swallowed 
Avith  their  guest,  and  the  latter  is  set  free  in  the  midst 
of  the  stomach,  where  it  passes  through  its  sexual 

évolution. 

Leuckart  saw  in  his  aquarium  young  Cucullani 
penetrate  into  the  bodies  of  the  cyclops.  These  crus- 
taceans are  therefore  the  vehicle  of  these  nematodes.  An- 
other  nematode  worm,  the  Dochmius  trigonocephalus,  lives 
at  liberty  while  young,  but  seeks  for  an  asylum  in  the  dog 
in  its  old  âge.  The  Sclerostominn  eqiiinum  causes  aneu- 
risms  in  the  horse,  which  manifest  themselves  by  colic. 
A hundred  of  these  worms  hâve  been  found  in  the  same 
horse.  The  Sclerostomum  pinguicola  is  very  common  in 
the  pig  in  the  United  States.  This  is  the  Stephanurus 
(hmtatus  of  Diezing,  noticed  by  Natterer  in  Chinese  pip 
in  Brazil.  Cobbold  notices  the  same  worm  as  living  in 
the  pig  in  Australia  ; they  hâve  been  also  found  in 
Germany. 

The  Strongyli  are  round,  cylindrical  worms,  ^ witli 
bodies  sometimes  entirely  red,  which  inhabit  different 
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organs  in  mamnials  and  birds.  A very  reinarkal)b 
species,  tlie  Strongyhis  (jujan  (k'ig.  ()()),  exists  in  tho 


Stroiigylus  gigas. — 1,  Rnuale,  showiiig  <7.  the  moutli  ; }>,  the  iiitosline;  c, 
gL'iiital  i)oro  ; d,  anus.  2,  cophalic  extreiiiity  of  tlie  male;  a,  inoutli  ; b,  u'so- 
pJiagus.  :{,  caudal  extrciuity  of  tlie  male  ; n,  cup  ; b,  pénis.  -1,  egg. 

kidneys  of  the  horse  and  tlie  dog,  and  sometinies  in 
nian.  It  partly  destroys  tliis  organ,  and  lias  been  seen 
a mètre  in  lengtli.  The  Stnmf/ylvs  comnintatus  ofteii 
lives  in  great  abundance  in  the  lungs  of  the  hare,  and 
tlie  Stronyylm  Jilarïa  in  the  hmgs  of  the  sheep,  occa- 
sionally  in  such  great  numbers  that  their  présence 
produces  pneumonia. 

Porpoises  generally  bave  strongyli  in  their  lungs  and 
tl leir  bronchia,  and  they  are  seen  by  thousands  in  tho 


240 


ANIMAL  PARASITES  AND  MESSMATES. 


sinus  of  th©  Eiistfichian  tube.  We  collected  a large  liottle 
full  from  a single  porpoise  around  its  internai  ear. 
Wlien  we  consider  tlie  prodigious  number  of  tliese 
créatures,  may  we  not  suppose  tbat  tliey  are  able  to 
multiply  in  the  organs  which  they  occupy,  as  well  as 
migrât e to  infest  other  individuals. 

Different  generic  and  spécifie  names  bave  been  given 
to  these  Strongyli.  A round  worm  found  in  the  intestines 
of  the  dog,  the  Strongylus  trigonocephalus,  lives  at  first 
in  danip  earth  or  mud  like 
the  rhabdites  in  general  ; ' 
it  then  passes  into  the 
dog,  and  there  becomes  a 
sexual  Strongylus.  It  is 
possible  that  there  are 
other  s in  the  saine  cate- 


The  Asmrïs  lumbrico- 
ides  is  a large  round  worm 
which  attains  the  size  of 
a cpiill  pen,  and  which  is 
commonly  found  in  the 
stomach  or  the  lesser  in- 
testines of  children  when 
in  good  health.  Aristotle 
was  acquainted  with  it. 

It  lias  been  observed 
throughout  Europe,  in 
Central  Africa,  in  Brazil, 
and  Australia.  The  saine  species  lives  in  the  intestines 
of  the  pig  ; but  the  Ascaris  viegalocephalus,  which  is 
usually  found  in  the  horse,  is  of  a different  species. 


Eiff.  07.— Ascaris  lumbricoicies.— 1,  com- 
plète worm.  2,  liead,  3,  tail  of  the  lualc, 
■1,  middle  of  tlie  body  of  feipale, 
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The  Ascaris  acus  of  the  pike  lives  at  first  in  a common 
white  fish,  the  Leuciscus  alburnus,  and  passes  with  this 
fish,  which  serves  it  as  a vehicle,  into  its  final  host. 

Another  common  nematode,  the  Oxijurus  vermicidaris 
(Fig.  69),  a parasite  of  man,  is  a small  worm  of  the  size 
of  a fine  pin,  which  often  multiplies  in  the  rectum  of 
children,  causing  intolérable  itching.  It  is  hy  means  of 
their  microscopie  eggs  that  they  penetrate  into  the 
System  ; these  are  hatched  in  the  stomach,  and  are  corn* 

pletely  developed  at  the  end 
of  eight  or  ten  days.  They 
pass  from  the  anus  in  great 
numbers. 


P Ig.68.— Tnchocephalusof  man.— 1,  foinale,  P’ig.  69.— Oxyurus  venniculari.s.— 1,  male  of 
a,  cephalicextremity,  6,  câudalextremity  natural  size,  2,  fon)ale,  ici.,  3,  coplialic 
and  anus,  c,  d,  digestive  tube  and  ovary,  extremity,  magnified. 
e,  orifice  of  sexual  apparatus.  2,  isolatecl 
egg.  .3,  male,  a,  cephalic  extremity,  h, 
anus,  c,  digestive  tube,  cZ,  spicula  or  pénis, 
e,  slieath  into  which  it  is  withdravvu. 


The  brood  of  worms  from  the  eggs  of  the  Ascaris 
megalocephala  of  the  horse  live  in  freedom,  and  go 
through  ail  their  j^hases  until  their  sexual  develop- 
ment separately  ; there  are  males  and  females.  The 
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génération  wliich  descends  from  tliese  is  distinguished 
by  being  of  a much  smaller  size. 

The  name  of  Trichocephalus  has  been  given  to  néma- 
todes which  bave  the  cephalic  extremity  very  thin,  and 
ending  in  such  a fine  point  that  it  is  difficult  to  discover 
the  mouth.  The  Trichocephalus  of  man  (Fig.  68)  is  a 
curious  nematode,  which  was  discovered  by  a student  at 
Gottingen,  in  1761.  It  is  usually  found  in  the  cæcum, 
in  which  more  than  a thousand  hâve  been  met  with 
together.  The  female  is  from  40  to  50  millimètres  long, 
the  male  about  37  millimètres.  A female  Trichocephalus 
affinis  having  laid  her  eggs  in  an  aquarium,  the  whole  of 
the  contents  were  introduced  into  the  stomach  of  a lamb, 
seven  months  afterwards,  and  the  walls  of  its  intestines 

became  infested  with  trichocephali. 

No  animal  at  any  time  has  attracted  so  much  atten- 
tion as  that  little  worm  which  lives  in  fiesh,  rolled  up  ; 
it  is  about  the  size  of  a millet  seed,  and  was  found  by 
chance  in  the  dissecting-room  of  a London  hospital,  some 
forty  years  ago.  The  plague  and  the  choleia  did  not 
inspire  so  great  fear,  and  this  fright  had  almost  passed 
from  Germany  throughout  the  rest  of  Europe.  We  were 
not  among  those  who  wished  to  take  measures  at  ail 
hazards  against  the  invasion  of  this  worm,  since  nothing 
induced  us  to  believe  that  more  trichinæ  existed  then 
in  Belgium  than  in  ordinary  times.  These  measuies 
would  "hâve  produced  no  other  effect  than  uselessly  to 

disturb  the  minds  of  the  public. 

Trichiniasis,  which  was  the  name  given  to  the  disease 
caused  by  these  worms,  reminds  us  of  tarantism,  that  is 
to  say,  the  effects  produced  by  the  bite  of  the  tarantula. 
Mons.  Ozanam  wrote  an  interesting  work  on  this  subject. 
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in  wliicli  he  saici  that  nervous  tarantism  existed  during 
two  centuries  in  Europe,  as  an  épidémie  malady. 
According  to  him,  there  pre- 
vails  at  présent  in  the  province 
of  Tigre,  in  Abyssinia,  a sort 
of  chorea,  or  endemic  musico- 
mania,  which  bas  a great  ana- 
logy  witli  tarantism  ; it  is  tlie 
‘‘Tigretier.”  Nothingbut  music 
and  dancing  ean  bave  any 
bénéficiai  effect  during  tbe 
crisis  ; but  tbese  means  would 
evidently  be  inefficacious  in 
triebiniasis. 

Tbe  Tricbina  is  a nematode 
worm,  and  not  an  insect,  as 
it  was  at  first  called.  Let  us  imagine  an  extremely 
slender  pm,  sueli  as  entomologists  employ  to  fasten  the 
smallest  insects,  rolled  iipon  itself  in  a S2!)iral  forni  so  as 


Fig-.  71.-Trichina,  rolled  up  in  a muscle. 


to  lodge  in  a cavity  bollowed  ont  in  tbe  midst  of  tlie 
muscles,  in  a space  not  larger  tban  a grain  of  millet. 
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These  trichinæ  of  the  muscles  can  be  discerned  by  the 
naked  eye.  But  before  we  enter  on  a particular  descrip- 
tion (and  they  are  now  known  in  their  minutest  details), 
let  us  notice  wliat  were  the  circumstances  which  led  to 
their  attracting  so  much  attention. 

It  was  in  1832;  a demonstrator  of  a course  of 
anatomy  at  Guy’s  Hospital  in  London,  Mr.  J.  Hilton, 
found  in  the  flesh  of  a man  sixty-six  years  of  âge,  who 
died  of  a cancer,  a great  number  of  little  white  bodies 
which  he  took  for  vesicular  worms.  The  scalpel,  during 
the  dissection  of  the  muscles,  met  with  granulations 
which  blunted  the  edge  of  the  instrument.  Astonished 
to  find  in  the  flesh  hard  corpuscules  which  the  instru- 
ment divided  with  dif&culty,  he  removed  some  of  them, 
examined  them  attentively,  but,  no  doubt,  he  was  not 
sufficiently  acquainted  with  helminthology  to  understand 
their  true  nature,  He  referred  to  Professor  K.  Owen, 
the  celebrated  naturalist  of  the  British  Muséum,  who 
recognized  them  as  new  worms,  and  gave  them  the 
naine  of  Trichina,  because  they  are  as  thin  as  a hair  ; 
he  added  the  spécifie  name  of  spiralis  on  account  of  the 
manner  in  which  they  were  rolled  up  in  their  cyst. 
Trichina  sinralis  is  therefore  the  name  of  this  animal. 

Some  naturalists,  at  that  time,  believed  that  the 
filaments  of  the  fecundating  fluid  of  the  male  wwe 
parasitical  worms,  such  as  are  found  in  other  liquids , 
and  these  filaments  which  were  designated  by  the  name  of 
spermatozoïds  (the  animalculæ  of  the  older  naturalists), 
were  considered  as  beings  having  a certain  affinity  with 
trichinsB.  The  trichinsG  were  the  intermediate  state 
between  these  filaments  of  the  fecundating  fluid  and 
worms  properly  so  called.  It  is  now  known  with 
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certainty  that  these  filamentary  bodies  are  no  more 
animais  than  the  globules  of  blood,  and  that  ail  tliat 
was  thought  to  hâve  been  observed  of  their  organization 
was  nothing  but  pure  fancy. 

The  trichinæ,  which  are  now  completely  known  in 
the  minutest  details  of  organization  and  manner  of  life, 
hâve  a distinct  mouth,  and  they  hâve  a complété 
digestive  tube  with  an  orifice  at  each  end  of  the  body, 
like  ail  worms  in  the  form  of  a thread,  which,  for  this 
reason,  are  called  by  naturalists  Nematodes  as  opposed 
to  Cestodes  (in  the  form  of  a ribbon  or  tape).  Besides 
this  nutritive  apparatus,  trichinæ,  like  nematodes  in 
general,  hâve  the  sexes  divided  into  two  distinct  indi- 
viduals,  so  that  there  are  males  and  females,  which 
can  be  easily  distinguished  from  each  other  by  the  size 
and  form  of  the  body. 

Trichinæ  are  found  in  the  flesh  of  almost  ail  the 
mammals.  If  we  eat  this  trichinous  flesh,  the  worms 
become  free  in  the  stomach  as  digestion  goes  on,  and 
they  are  developed  with  extreme  rapidity.  Each  female 
lays  a prodigious  number  of  eggs  ; from  each  of  these 
cornes  a microscopie  worm,  which  bores  through  the 
walls  of  the  stomach  or  the  intestines,  and  thousands  of 
trichinæ  lodge  themselves  in  the  flesh,  where  they  hide 
till  they  are  again  introduced  into  another  stomach. 
When  the  number  is  great,  their  presence  may  cause 
disorders  or  even  death.  Leuckart’s  experiments  on 
animais  aroused  the  attention  of  physicians,  and  then  it 
was  found  that  patients  who  had  shewn  exceptional 
symptoms,  had  fallen  victims  to  the  invasion  of  these 
parasites.  Leuckart  counted  700,000  trichinæ  in  a 
pound  of  the  flesh  of  a man,  and  Zeuker  speaks  of 
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even  five  millions  found  in  a similar  quantity  of  human 
fiesli. 

The  Trichina  spiralis  produces  about  a hundred  young 
worms  at  the  end  of  a week  (viviparous);  and  a pig 
wliicli  had  swallowed  a pound  of  flesh  (5,000,000  tri- 
chinæ)  might  contain  after  some  days  250  millions, 
reckoning  that  only  half  the  worms  hatched  were 
females,  which  is  not  the  case,  for  there  are  more  females 
than  males.  It  appears  that  trichinæ  can  become  sexual 
in  ail  warm-blooded  animais,  but  the  number  in  which 
they  can  become  encysted  is  not  so  great.  It  appears 
that  they  are  not  encysted  in  birds. 

In  the  month  of  December,  1863,  K.  Leuckart  wrote 
to  me  from  Giessen  ; “ The  Trichinæ  are  playing  a great 
part  at  présent  in  Germany  (with  the  exception  of 
Schleswig-Holstein).  Two  épidémies  hâve  made  their 
appearance  within  a few  months,  and  hâve  produced 
a véritable  panic,  so  that  no  per  son  will  any  longer  eat 
pork.  The  authorities  everywhere  are  obliged  to  subject 
the  flesh  of  these  animais  to  microscopie  examination.” 

We  owe  to  Leuckart  (1856  and  1857)  and  to  Virchow 
(1858)  the  knowledge  of  the  principal  facts  of  the  history 
of  these  worms.  Virchow  ascertained  by  experiment 
that  they  become  sexual  in  the  alimentary  canals  at  the 
end  of  three  days  ; and  these  two  naturalists  discovered, 
after  many  researches,  that  trichinæ  are  neither  strongyli 
nor  trichocephali,  but  a different  kind  of  nematode, 
which  are  hatched  in  the  stomach  of  those  whom  they 
infest,  and  that  their  embryos,  instead  of  migrating, 
establish  themselves  in  the  host  himself.  The  embryos 
of  parasites  do  not  usually  remain  in  the  animal  which 
gives  them  lodging  ; they  are  evacuated,  as  well  as  the 


TEANSMIGEATIONS  AND  METAMOEPHOSES. 


247 


eggs,  and  are  conveyed  to  another  animal.  The  triclhnæ 
are  sexually  developed  in  tlie  same  animal  in  wliich  tliey 
liave  been  engendered. 

Worms  which  produce  eggs  do  not  usually  liatcli 
them  in  the  same  animal  ; tliey  are  evacuated  witli  the 
feces.  The  triclhnæ  are  an  exception.  These  agamous 
worms,  when  introduced  into  the  stomach,  rapidly  jmss 
through  their  évolutions  there,  become  sexual,  lay  eggs, 
and  the  germs  which  are  produced  from  them  pierce  the 
tissues,  and  become  encysted  in  the  muscles  or  other 
closed  organs.  It  appears  that  the  Ollulanus  iriciisins,  a 
nematode  of  the  cat,  présents  the  same  phenomena.  It 
is  a species  of  trichina,  which  lives  at  first  in  the 
muscles  of  the  mouse  which  serves  it  as  a vehicle,  then 
in  the  stomach  of  the  cat,  where  it  becomes  sexual  and 
complété. 

The  Spiroptera  ohtusa  is  a worm  remarkable  for'  its 
pérégrinations.  It  passes  with  the  excrements  of  the. 
mouse  into  the  larva  of  Tenehrïo  molïtor,  which  is  very 
fond  of  it.  At  the  end  of  a month  it  is  encysted  in  tins 
insect,  and  after  five  or  six  weeks  it  becomes  sexual  in 
the  mouse.  The  Spiroptera  - ohtusa  of  the  mouse  lays 
eggs  which  are  evacuated  with  the  feces  ; and  these 
become,  with  the  eggs  which  they  enclose,  the  prey  of 
meal  worms,  the  larvæ  of  the  Tenehrïo  molitor^  a coleop- 
terous  insect.  These  germs  corne  forth  in  the  intes- 
tine of  the  larva,  they  perforate  the  intestine  and 
become  encysted  in  the  folds  of  fat  which  surround  it. 
Some  fine  day  the  insect  is  swallowed  by  the  mouse,  and 
the  Spiroptera,  set  at  liberty  in  the  intestine,  will  be 
gradually  matured  until  its  sexual  development  is 
complété. 
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The  ordinary  crab  of  our  coasts,  Carcinus  mænas,  is 
tlie  vehicle  of  a nematode  which  becomes  a Coronilla 
rohusta  in  the  stomach  of  a ray. 

The  Heteroura  androphora  is  another  nematode  which 
lives  in  the  stomach  of  tritons.  The  male  is  always 
rolled  round  the  body  of  its  female.  The  two  sexes  are 
always  free,  contrary  to  that  which  is  observed  in  the 
syngami.  The  Blattæ,  coleopterous  insects,  also  harbour 
sexual  nematodes.  Eadkewisch  saw  two  species  of  an- 
guillulæ,  the  Anguillida  macroura  and  aj)pendiculata,  in 
the  Blatta  orientalis,  and  an  Oxyuris  hrachyura  in  the 
Blatta  germanica.  These  eggs  leave  the  body  with  the 
feces,  and  resist  the  action  of  deleterious  agents. 

Heterodera  Shachti  is  the  name  given  to  a nematode 
which  Mons.  Schacht  discovered  on  beet-root.  This  is 
also  a dimorphous  worm  ; the  male  has  the  usual  form, 
the  female  resembles  a lemon.  The  Leptodera  appen- 
dicîdata  inhabits  the  foot  of  the  Arion  empiricorum,  in 
the  larva  state,  and  becomes  sexual  (male  and  female) 
in  the  decomposed  body  of  the  snail.  The  next  généra- 
tion has  the  sexes  united,  and  lives  in  damp  earth.  The 
Leptodera  pellio  lives  in  the  saine  way  in  the  bodies  of 
lumbrici;  another  Leptodera  inhabits  the  intestine  of 
the  snail,  and  a third  the  salivary  glands.  The  ne- 
matode so  generally  known  under  the  name  of  Ascaris 
nigro-venosa  also  belongs  to  this  genus.  It  lives  in  the 
lungs  of  the  frog.  There  is  one  also  in  the  lungs  of  the 
toad,  but  it  differs  from  the  preceding. 

Leuckart  looks  upon  these  worms  as  females,  and 
their  reproduction  as  parthenogenetic.  Schneider  con- 
siders  that  the  male  exists  by  the  side  of  the  female  sex, 
and  that  they  are  consequently  hermaphrodites.  These 
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worms  in  the  lungs  are  viviparous,  and  embryos  are 
found  in  the  midst  of  the  intestine  of  the  saine  animal 
which  gives  lodging  to  the  female.  These  same  worms, 
proceeding  from  an  hermaphrodite  parent,  or  from  par- 
thogenetic  females,  live  at  liherty,  and  not  jiarasitically 
in  damp  earth  or  in  a decomposed  hody,  and  differ  from 
their  parents  in  size  as  well  as  in  sexual  organs.  They 
ail  hecome  either  male  or  female,  and  consequently  their 
fecundity  is  dépendent  upon  copulation.  Their  parents 
could  ail  multiply  without  it,  but  they  cannot.  The 
females  alone  produce  a new  génération. 

A worm  known  by  the  name  of  Vïbrio  anguillula  live  s 
in  grains  of  corn  while  still  green,  and  multiplies  there 
to  a prodigious  extent;  it  is  this  which  causes  the 
disease  known  by  the  name  of  smut.  The  grains  grow 
hard,  and  enclose  nothing  but  little  dried  w^orms,  which 
remain  thus  without  apparent  life,  yet  without  dying, 
until  they  are  moistened,  when  they  hecome  damp, 
the  tissues  swell,  the  organs  résumé  their  natural 
appearance,  and  the  functions  are  restored  at  the  end  of 
a few  hours. 

In  a grain  of  corn  affected  by  smut,  anguillulæ 
without  distinct  organs  are  found,  which  may  be  dried 
and  revived  eighteen  times  in  succession,  accordmg  to 
Mons.  Duvaine,  who  thinks  that  these  anguillulæ,  leaving 
an  infected  grain,  corne  out  of  their  envelopes  in  a field 
of  corn,  cling  to  the  young  stalks,  and  rise  with  them. 
They  begin  to  develop  themselves  in  the  rudimentary 
flower  of  the  corn,  and  acquire  génital  organs  like 
nematodes.  Males  and  females  are  always  found  sépa- 
rât ely  in  a grain  of  corn. 

The  ermine  lodges  in  its  lungs  and  trachéal  artery 
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a long  worm,  to  which  I hâve  given  the  name  of 
Filaroides  mmtelarum.  It  usually  forms  a little  sac, 
which  resemhles  a tiibercle.  Many  individuals  of 
different  sexes,  wonnd  round  each  other,  are  so  closely 
tied  together  that  they  can  with  difficiilty  he  separated. 
They  resemhle  a hall  of  cotton.  This  filaroid  sometimes 
gets  into  the  frontal  sinus,  and  mechanically  destroys 
a part  of  its  osseous  walls,  so  that  the  skull  is  pierced 
by  a hole  ahove  the  frontal  sinus.  Dr.  Weyenberg  made 
this  observation. 

It  is  probable  that  other  species  of  Mustela  will 
présent  the  same  phenomena,  for  the  skulls  of  this 
animal  are  often  to  be  found  perforated  ahove  the 

orbital  cavity. 

The  OlManus  triciispis  is  a worm  which  lives  in  the 
walls  of  the  stomach  of  cats  ; it  is  viviparous,  and  the 
young  ones  sometimes  wander  into  the  muscles  of  their 
host.  But  the  natural  course  of  things  is  that  the 
young  are  evacuated  with  the  feces,  and  that  these 
dejecta,  according  to  ail  prohahility,  form  part  of  the 
food  of  mice,  and  pass  with  them  into  the  cat.  It  is 
to  he  hoped  that  Leuckart  will  soon  put  this  migration 
ont  of  doubt  hy  a décisive  experiment,  and  will  prove 
that  the  mouse  serves  as  a vehicle  for  three  different 
worms,  the  Cysticercus,  the  Splroptera  ohtusa^  and  the 
Ollulanus  tricuspis. 

Many  nematodes  lodge  in  the  substance  of  the  walls 
of  the  gizzard  of  hirds.  In  the  large  goosander  we  ha^e 
found  one  which  bas  round  its  head  four  blades,  Crossing 
each  other,  toothed  on  the  concave  side.  We  bave  given 
the  name  of  Ascaracantha  tenuis  to  this  worm.  It  has 
very  small  eggs.  The  FricJiosoTnuTJi  cvassicciudci  is  a 
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nematode  of  tlie  rat  ; the  female  is  2*5  millimètres  in 
lengtli,  and  the  male  *17  millimètres,  and  it  lives  in  the 
utérus  of  its  female.  Five  males  are  occasionally  found 
in  one  female.  This  observation  made  by  Leuckart  bas 
been  confirmed  by  Bütschli.  The  male  bas  its  digestive 
tube  incomplète  ; its  female  feeds  for  it. 

The  bat  of  the  higb  mountains  of  Bavaria,  known 
under  the  name  of  Vesiiertilio  mystacinus,  barbours  a 
nematode,  the  Rictularia  plagiostoma,  the  same  whicb  is 
found  in  Egypt  in  the  bedgebog  (Erinaceus  auritus). 
The  bat  on  the  banks  of  the  Ebine  bas  not  tbis 
remarkable  worm.  We  must  tberefore  conclude  tbat 
tlie  bat  of  Bavaria  finds  and  eats  the  same  insect  as  the 
bedgebog  in  Egypt,  and  tbat  this  insect  does  not  live  on 
the  banks  of  the  Ebine.  We  bave  never  met  witb  tbis 
nematode  in  the  mystacines  of  Belgium,  and  yet  we  bave 
opened  them  by  bundreds. 

A bird  found  in  Florida,  tlie  Anbinga,  bas  in  its 
brain  a nematode  wbose  presence  in  tbat  organ  is  not 
accidentai. 

The  EcJiinorhynchi  form  a very  remakable  group  of 
parasites.  Tbey  migrate  from  one  bost  to  another  ; but 
tbe  vebicle  by  wbicb  the  greater  part  of  tbem  is  con- 
veyed  is  not  known.  We  represent  in  Fig.  72  a species 
wbicb  is  very  common  in  tbe  intestine  of  tbe  sprat. 

It  is  known  tbat  tbese  worms  migrate  wben  young, 
and  undergo  métamorphosés  wben  tbey  change  tbeir 
bost.  The  Asellus  aquaticus  of  fresb  water,  barbours 
besides  other  worms,  the  Ecliinorliynchus  hœruca  ; tbe 
Gammarus  piileæ,  another  fresb-water  crustacean,  lodges 
tbe  larva  of  tbe  Echinorhynchiis  qnoteus  (Fig.  72).  We 
commonly  find  tbis  beautiful  species  of  tbe  Ecbino- 
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rhynchus  in  the  alimentary  cavity  of  the  sprat,  and  it 
is  easily  distinguished  by  its  peculiar  form  and  its 
orange  colour. 


Fig.  72.— -Echinorhynchiis  2'tt'oteus 
of  the  Sprat. 

The  Asellus  aquaticus  seems  also  to  serve  as  the 
vehicle  of  the  Echinovliyuclius  angustatus.  The  hooks  ot 
the  embryos  differ  from  those  of  the  adults,  as  the  six 
hooks  of  the  cestodes  differ  from  the  crown  of  the  adults. 
Leuckart  has  described  those  of  the  envelope  of  the 
Echinorhynchus  proteus  and  the  Echinorhynchus  angus- 
tatus, The  embryo  of  the  Echinorhynchus  has  only  two 
large  hooks  on  each  side,  but  several  smaller  ones.  The 
two  species  mentioned  above  hâve  on  each  side  five  or 
six  hooks  placed  at  right  angles  with  the  médian  line, 
but  they  are  not  ail  of  the  same  size. 

The  animais  are  allied  to  the  Goi'dii  in  their  develop- 
ment. In  fact,  their  development  is  like  that  of  the 
echinodermata  ; the  larva  is  the  Pluteus,  in  which  the  true 
•echinorhynchus  develops  itself,  borrowing  the  skin  of  the 
pluteus.  Accord  in  g to  the  experiments  made  by  Schneider, 
the  larv8B  of  cockchafers  must  be  the  vehicles  of  the 


Fig.  73.— Sac  with  psorosî^rmiæ,  in 
the  Sepia  officinalis. 
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Echinorhynchiis  gîgas,  Pigs  disseminate  tlie  eggs,  and  the 
embryos  infest  these  larvæ,  in  the  bodies  of  which  tliey 
pass  through  their  principal  changes. 

The  Gregarînæ  are  microscopie  beings,  with  an 
extremely  simple  organization,  the  nature  and  the 
genealogy  of  which  hâve  only  lately  been  known.  They 
live  at  first  encysted  by  thousands  together,  under  the 
name  of  Psorosjminiæ  ; they  are  afterwards  hatched  in 
the  form  of  Amœbæ,  and  then  transforme d into  Gregarinæ. 
They  migrate  from  one  animal  to  another,  or  from  one 
organ  to  another,  to  settle  in  the  intestine,  where  the}* 
assume  their  adult  form.  In  this  state  they  are  mono- 
cellular, and  do  not  at  any  time  j)ossess  organs  which 
resemble  the  sexual  organs  of  other  classes.  The  disease 
of  silk  worms,  known  by  the  name  of  “ p)6brine,”  lias 
been  attributed  to  the  development  of  iisorospermiæ. 

We  give  the  représentation  (Fig.  74)  of  gregarinæ 
which  we  hâve  found  abundantly  on  the  Nemertes  ; and 


Fig.  71.-  Gregarinæ  of  Kcmertes  Fig.  75.—Stylor7iyncJivs  oligacanthm,  from  the 
Gesseriensis.  larva  of  the  Agrion. 

(Fig.  75)  a peculiar  speeies  which  liyes  in  the  larva  of  an 
agrion. 
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We  also  give  a sketch  (Fig.  76)  of  some  very  remark- 
able  parasites,  whose  afÉinities  are  still  problematical, 
and  wbicb  only  inbabit  spongy  bodies,  sucb  as  tbe 


kidneys  of  cepbalopods.  Tbe  name  of  Dîcyema  bas 
been  given  to  tbem. 

Prof.  Eay  Lankester  bas  quite  recently  made  some 
very  interesting  observations,  at  Naples,  on  tbese  pro- 
blematical beings  ; and  my  son  bas  just  devoted  a part 
of  bis  vacation,  witb  two  of  bis  pupils,  to  elucidate  tbe 
points  of  tbeir  organization  and  development,  wbicb  are 
still  obscure.  He  went  to  résidé  at  Villefrancbe,  near 
Nice,  in  order  to  obtain  fresb  cepbalopods  every  day. 
His  observations  bave  led  bim  to  a resuit  quite  different 
from  tbat  wbicb  I expected. 
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CHAPTEE  X. 

PARASITES  DURING  THEIR  WHOLE  LIFE. 

In  tliis  chapter  we  bring  together  true  parasites,  wliicli 
may  be  called  complété  ; they  pass  every  part  of  their 
life  uncler  tlie  care  of  a neigbbour,  and  require  an  asyluni 
tlie  more  urgently,  since  they  cannot  exist  witliout  it. 
They  absolutely  need  both  food  and  lodging.  Not  long 
ago,  ail  parasites  were  su23posed  to  be  dépendant  during 
their  whole  life,  and  to  be  incapable  of  living  outside  the 
body  of  another  animal.  We  hâve  before  proved  that 
this  opinion  was  erroneous.  We  find  in  this  category  a 
great  number  of  parasites  which  may  be  separated  and 
placed  in  the  first  group,  including  ail  such  as  pass  ail 
the  phases  of  their  life  on  the  same  animal,  without 
changing  their  costume,  and  many  of  which  never  leave 
the  fur,  the  feathers,  or  the  scales,  among  which  they  are 
born. 

Fishes  nourish  on  the  surface  of  the  skin  a great 
number  of  these,  which  helminthologists  hâve  thought 
proper  to  classify  under  the  name  of  Ectoparasites. 
Among  many  crustaceans  and  insects,  only  one  of  the 
sexes  is  parasitical.  The  males  remain  entirely  free, 
and  preserve  ail  their  attributes,  while  the  females  seek 
for  assistance,  and  require  food  and  lodging.  The  female 
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alone  sacrifices  her  liberty,  and  changes  her  form  entirely 
in  order  to  secure  the  préservation  of  her  posterity. 

The  insects  called  Strepsiptera,  which  live  as  parasites 
on  wasps,  furnish  a curions  example  of  this  (Fig.  77). 
These  insects,  the  Polistes,  the  Andrenæ,  and  the  Halicti, 
do  not  kill  the  larvæ  of  the  Hymenoptera  on  which  they 
feed  ; they  suck  the  blood  of  their  victim  slowly,  and 
leave  hini  just  enough  strength  to  go  through  his  méta- 
morphosés. The  females  are  condemned  to  remain 
almost  completely  immovable  on  their  prey,  while  the 
males  are  winged. 


Naturaliste  hâve  paid  great  attention  to  these  latter 
insects,  as  much  on  account  of  their  mode  of  life  as  of  the 
difficulties  which  they  hâve  suggested  to  entomologiste  in 
the  appréciation  of  their  natural  affinities.  Are  they 
coleoptera,  as  was  for  a long  time,  and  perhaps  correctly, 

sujiposed,  or  do  they 
form  a distinct  order 
by  themselves  ? How- 
ever  this  may  be,  these 
are  the  facts  known 
concerning  them,  ac- 
cording  to  the  recent 
observations  of  Mons. 
Chapmânn,  a con- 
scientious  naturalist. 
The  females  do  not 
lay  their  eggs  in  the 
nests  of  wasps,  but  the 
larvæ,  under  the  form  of  meloë,  penetrate  into  the  celle, 
by  the  assistance  of  the  larvæ  of  the  wasps,  which  cany 
them  hidden  between  the  second  and  third  ring.  The 


Fig.  77.— Stylops.  Male,  natural  size,  and 
magnified. 
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larvæ  of  the  Ehipiptera  are  developed  at  the  expense  of 
the  larvæ  of  the  wasp,  suck  tlieir  blood,  swell,  and  their 
skin  remains  adhering  to  the  fourth  segment. 


Fipf.  78. — Black  Stylops,  female,  showing  Fig.  79.—  Black  Stylops,  larva  at  its 
the  embryoB  in  the  abdomen.  birth  (from  Blanchard). 


When  the  rhipipterous  insect  is  six  millimètres  in 
length,  it  changes  its  skin  the  second  time,  and  this 


s 
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splits  on  the  back,  so  tliat  the  skin  remains  fixed  between 
tlie  larva  of  the  parasite  and  that  of  the  wasp.  It  then 
sucks  the  rest  of  the  juices  of  the  young  wasp,  and 
becomes  a nymph  in  the  prison  which  it  has  forined  for 
itself.  This  évolution  lasts  from  twelve  to  twenty-four 
hoiirs. 

Many  male  crustaceans,  though  they  differ  materially 
from  their  females  in  form  as  well  as  in  manner  of  life, 
do  not  remove  far  from  their  partners  in  order  to  procure 
the  assistance  which  they  need.  The  insects  which 
now  occupy  our  attention  are  entirely  different  in  this 
respect.  The  male  préserves  his  usual  appearance 
during  the  whole  of  his  life,  as  well  as  the  attributes 
and  independence  of  free  insects  ; while  the  female 
seeks  for  assistance  with  regard  both  to  food  and  lodg- 
ing  from  the  time  she  leaves  the  egg;  she  is  still 
wrapped  up  in  swaddling  clothes  when  she  receives  the 

male,  as  when  she  came  forth  from  the  egg. 

The  worms  of  this  category  are  usually  fully  formed 
without  undergoing  métamorphosés  ; and  if  the  place 
which  they  choose  at  their  exit  from  the  egg  is  not  pre- 
cisely  their  cradle  and  tliem  tomb,  at  least  ail  the  phases 
of  their  monotonous  life  occur  around  it.  They  may 
be  ranked  among  the  most  beautiful  and  the  largest  of 
parasitical  worms  ; and  as  they  are  hermaphrodites,  we 
ffnd  no  greater  diversity  in  the  several  forms  than  in 
their  différences  of  âge.  Ail  hâve  their  reproduction 
certain,  and  their  eggs  are  less  numerous  for  this  reason. 
There  are  some  of  them  that  lay  only  one  egg  at  a time, 
and  this  egg  sometimes  appears  but  once  during  a 
season.  This  explains  why  the  eggs  of  some  of  these 
worms  hâve  not  yet  been  recognized. 
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We  may  place  at  tlie  head  of  tliis  group  tlie  Tristomum, 
whicli  lias  only  been  discovered  a few  years.  We  owe 
to  Baster  the  knowledge  of  a beautiful  and  large  species, 
which  inliabits  the  body  of  the  halibut.  Naturalists 
hâve  given  it  the  name  of  Epihdella.  This  worm  is  of 
the  size  of  the  human  nail  ; it  resembles  in  fonn  a box 
leaf  ; by  the  aid  of  its  suckers  it  clings  to  the  skin  of  its 
host  like  a scale  ; and  is  sometimes  mistaken  for  one. 
It  is  of  an  oval  form,  and  of  a dull  white  colour  ; it  can 
scarcely  be  distingnished  from  the  skin  of  the  fish.  We 
may  hâve  it  before  our  eyes  for  a long  time  before  w^e 
perceive  it. 

Another  Epibdella  lives  on  the  skin  and  on  different 
parts  of  the  body  of  the  European  maigre,  or  the  Virgin 
Mary’s  fish  ; it  is  covered  with  pigment  spots  which 
cause  it  still  more  to  resemble  the  large  scales  of  its  host. 
This  fish,  which  is  also  called  the  Sciæna  aquïla,  has  its 
skin  covered  with  similar  scales,  and  they  are  of  the 
same  colour,  both  on  the  back  and  belly. 

Another  large  and  fine  worm  of  this  gi'oup  lives  on 
the  gills  of  the  sturgeon,  and  is  distingnished  by  its 
suckers  as  well  as  by  its  great  mobility.  The  epibdellæ 
preserve  their  scale-like  form  during  their  greatest  con- 
tractions, but  these  worms  change  with  every  movement. 
The  Nitschia  elegans,  for  such  is  the  name  by  which  it 
is  distingnished,  is  not  rare  on  the  sturgeon  as  w^e  see 
it  in  om:  markets.  Among  the  many  parasites  in  this 
category,  there  is  a very  remarkable  one  which  deserves 
particular  mention.  It  lives  abundantly  on  fresh-water 
fishes,  preferring  to  attach  itself  to  their  gills  ; it  is  found 
most  commonly  on  the  bream.  Eor  our  knowledge  of 
these  worms  we  are  indebted  to  Nordmann. 
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They  bear  the  name  of  Diplozoon  paradoxum,  and  are 
always  double,  that  is  to  say,  always  United  like  Siamese 
twins,  being  organically  fastened  together  ; they  leave 
the  egg,  like  their  congeners,  isolated  and  hermaphrodite, 

' instal  themselves  separately  on  their  host,  and  a little 
' time  after  their  choice  of  a resting-place,  they  unité  so 
that  the  tissues,  I was  about  to  say  the  organs,  are 
' welded  to  each  other.  They  cross  like  two  strokes  of  an 
.r.  It  is  in  this  position  that  they  live  and  die,  after 
having  produced  large  and  beautiful  eggs  provided  with 
a very  long  cable.  These  eggs  are  laid  separately,  and 
attached  to  the  gills  of  the  fishes  which  give  them 
shelter.  At  the  end  of  a fortnight  the  ciliated  embryo 
cornes  forth,  being  provided  with  two  eyes,  and  seeks  to 

establish  itself  on  a fresh  host. 

Under  the  form  of  Diporpa  it  has  a ventral  sucker, 
and  a small  papilla  on  its  back,  and  the  two  individuals 
are  attached  to  each  other  cross-wise  by  the  sucker  and 
the  papilla.  Notwithstanding  what  Humboldt  says  in 
his  “ Cosmos,”  the  Diplozoon  is  not  an  animal  with  two 
heads  and  two  caudal  extremities,  but  is  a double  animal, 
two  hermaphrodite  individuals  united,  which  at  first 
hâve  lived  separately,  and  hâve  become  soldered  to  each 

other  at  the  period  of  maturity. 

We  find  a nematode,  and  consequently  an  animal 
with  the  sexes  separate,  which  présents  the  same  phe- 
nomena.  The  male  and  female  are  soldered  together, 
but  the  female  alone  undergoes  development.  It  is  the 
Syngamus  trachealis  of  Siebold.  It  inhabits  the  trachéal 
artery  of  some  gallinaceous  fowls,  and  according  to  ' 
recent  experiments,  it  develops  itself  directly  in  the 
trachéal  artery  of  birds. 
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Anotlier  beautiful  trematode,  the  Octocotyle  lanceolata^ 
lives  abundantly  on  the  gills  of  the  alosa,  and  another, 
the  Octohothrium  merlangus,  on  those  of  the  whiting. 
ïhe  gills  of  the  Mustelus  vulgaris  regularly  bear  another 
species  resembling  a leech,  but  instead  of  a single  sucker 
there  are  six  ; this  is  the  Onchocotyle  appendiculata. 

The  bladder  of  frogs  lodges  a very  beautiful  and  largo 
trematode  which  bas  lately  been  studied  by  many 
naturaliste,  the  Polystomum  integerrimum.  Many  obser- 
vations remain  to  be  made  on  the  different  phases  of  the 
existence  of  this  parasite.  Its  organization  is  known, 
and  it  has  been  seen  to  lay  large  and  beautiful  eggs,  but 
its  movements  hâve  not  been  observed  before  its  en- 
trance  into  the  bladder. 

This  Polystomum  of  the  frog — and  it  is  no  doubt 
the  same  with  the  species  Polystomum  oçellatum  which 
inhabits  the  mouth  of  the  European  tortoise  (Emys 
Europæa) — lay  s eggs  only  in  winter,  and  the  eggs  of  the 
young  ones  do  not  seem  to  produce  more  precocious 
embryos  than  those  of  the  adult.  The  embryos  are 
ciliated,  unlike  those  of  many  of  the  ectoparasite  worms. 
They  much  resemble  the  gyrodactyles,  especially  by  their 
bristles  ; and  like  these,  they  inhabit  the  cavity  of  the 
mouth  before  they  migrate  into  another  organ.  We  may 
even  ask  if  these  singular  gyrodactyles,  so  peculiar  in 
many  respects,  are  not  the  larval  forms  of  trematodes 
allied  to  the  polystomum. 

Several  important  Works  hâve  lately  appeared  on 
the  Polystomum  integerrimum^  by  Mons.  Stiéda  in  1870, 
by  Mons.  E.  Zeller  and  Mons.  Willemoes-Suhm  in 
1872. 

The  gyrodactyles,  which  we  hâve  just  mentioned,  are 


262  ANIMAL  PAEASITES  AND  MESSMATES. 

among  tlie  most  curions  -worms  tliat  liave  been  dis- 
covered  during  late  years.  They  are  of  small  size,  and 
live  in  tlie  gills  of  fishes,  often  in  great  nmnbers,  and 
move  with  considérable  agility.  They  are  armed  with 
very  variable  hooks,  which  serve  to  anchor  them;  and 
sometimes  a digestive  canal  and  organs  of  sensation  are 
found  in  them. 

The  Gyrodactylus  elegans  bears  witliin  it  a young 
one  •which  already  lias  hooks,  and  in  this  young  one, 
which  is  not  yet  born,  we  see  another  génération  with 
the  same  organs,  so  that  three  générations  are  thus 
enclosed.  The  daughter  is  ready  at  the  moment  of 
lier  birth  to  give  birth  to  another  daughter.  According 
to  another  mode  of  interprétation,  the  mother  and 
daughter  are  sisters  ; the  elder  is  found  at  the  peri- 
phery,  the  younger  at  the  centre.  These  worms  are 
found  abundantly  in  the  gills  of  the  cyprinidæ,  or  white 
fishes.  We  hâve  only  to  scrape  gently  the  surface  of  the 
gills  with  a scalpel,  and  thus  remove  a small  quantity  of 
a mucous  substance,  place  it  on  a slide  of  a microscope, 
cover  it  with  thin  glass,  and  examine  it  immediately  with 
the  compound  microscope.  We  cannot  repeat  this  three 

times  without  finding  gyrodactyles. 

There  are  also  many  insects  which  live  as  parasites 
on  plants,  and  demand  from  them  both  a resting-place 
and  their  food.  Almost  ail  the  Hemiptera  are  among 
these  ; we  hâve  already  mentioned  them.  The  hemip- 
tera, which  live  on  the  sap  of  vegetables,  are  parasites 
in  the  same  manner  as  those  which  live  at  the  expense 
of  animais.  We  ought  not  to  make  a différence  between 
the  manner  of  life  of  the  bugs  of  plants  and  those  of 
animais.  It  may  be  said  that  Providence  has  placed 
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tliese  beings  as  riders  on  both  the  vegetable  and  animal 
kingdoms  to  restrain  them  with  a bridle.  What  the 


gardener  does  to  plants,  the  aphis  lias  often  done  before 
in  order  to  arrest  a too  vigorous  and  rapid  growth. 

The  cochineal  insect  {Coccus  cacti)  Figs.  80  and  81, 
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originally  from  Mexico,  lives  on  tlie  cactus  nopal  as  a 
true  parasite,  and  furnishes  a precious  colouring 
matter,  carminé.  Tliis  insect  lias  been  introduced  into 


tlie  Antilles,  Spain,  the  Canary  Isles,  Algeria,  and 
Java. 

Lake  is  produced  by  a species  of  the  same  genus, 
originally  a native  of  India  {Coccus  lacca). 

Aphides  (Fig.  82)  feed  on  the  sap  of  plants  ; they 
multiply  rapidly  without  the  male  insect.  Eose-trees, 
and  more  especially  their  buds,  are  attacked  by  a species 
of  a green  colour,  of  which  we  give  a représentation 
(Fig.  83). 

An  aphis,  the  Phylloxéra  vastat7àx,  has,  a short  time 
silice,  invaded  the  vineyards,  and  small  as  it  is,  it  is 
dreaded  as  a plague  which  scatters  ruin  in  its  path. 
According  to  recent  observations  this  insect  has  a 
double  sériés  of  générations  which  précédé  each  other  : 
the  mother  type  and  the  tubercular  type.  But  this 
polymorphism  seems  to  be  more  apparent  than  real, 


Fig.  81.— Cochineal  insect,  female. 


Fig.  82.— Aphis. 
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althougli  tliere  is  a considérable  différence  in  tlieir 
manner  of  life  and  of  iirocuring  nourisliment.  Is 
tliis  différence  tlie  resuit  of  the  different  kinds  of  food 


taken  from  tlie  roots  and  tlie  leaves  ? Tliere  is  one 
tliing  wliicli  may  reassure  us  as  to  the  future  attacks  of 
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the  phylloxéra,  that  Mons.  Planchon  has  just  discovered 
iii  America  tlie  cat  of  the  phylloxéra,  one  of  the  acarida^, 
its  mortal  enemy  ; and  it  is  only  necessary  to  multiply 
these  in  order  to  destroy  this  terrible  pest  of  the  vine- 
yards.  We  thus  see  that  we  hâve  only  to  imitate  this 
so-called  hlind  Nature,  in  order  that  we  may  arrest  a 
misfortune  against  which  man  is  unahle  to  protect  him- 
self  by  bis  own  powers. 

We  will  here  repeat  Avhat  we  wrote  respecting 
aphides  some  years  ago.  Who  does  not  know  these 
sinall  green  hodies,  of  the  size  of  a pin  s head,  coming 
like  a cloud  upon  the  hiids  and  leaves  of  the  rose 
hushes,  which  shrivel  and  wither  immediately  ? There 
are  green  on  es  on  certain  plants,  and  hlack  ones  on 
others,  but  whatever  be  their  colour,  they  are  living 
pearls  which  form  garlands  round  the  stalk.  The  woild 
considers  them  as  vermin,  and  they  scarcely  dare  to 
touch  them  with  the  point  of  their  fingers.  To  the 
naturalist  they  are  a little  world  of  wonders.  Let  us 
examine  with  a magnifying  lens  these  walking  grains  of 
sand  ; each  grain  will  reveal  to  us  a charming  insect, 
whose  head  is  adorned  with  two  little  antennæ,  and 
has  glohular  projecting  eyes  glistening  with  the  richest 
colours;  behind  these  are  two  réservoirs  of  liquid 
sugar,  elegantly  mounted  on  a polished  stalk,  and 
always  full  ; long  and  slender  limhs  support  the 
glohular  body. 

Much  has  heen  written  about  these  small  sugar 
manufactories,  so  well  known  by  ants  that  they  ha\e 
procured  for  the  aphis  the  naine  of  ant-cow.  Among 
the  curions  phenomena  presented  hy  these  grains  of 
animated  dust,  that  which  most  interests  us  relates 
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to  the  secret  of  their  astonishing,  we  may  say,  their 
prodigious  fecundity. 

Nature  requires  millions  of  aphides  in  a few  hoiirs, 
to  arrest  the  exubérance  of  végétation,  and  as  if  she 
distrusted  the  assistance  of  the  male  insect,  she  dis- 
penses with  it,  and  the  female  brings  into  the  world  a 
daughter  already  prepared  to  produce  a grand-daughter. 
Générations  succeed  each  other  with  such  rapidity, 
that  if  the  daughter  at  lier  birth  were  to  meet  with 
any  obstacle  in  lier  passage,  the  grand-daughter  might 
corne  into  the  world  before  lier  mother  ; a single  egg 
can  produce  in  the  course  of  one  season  milliards  of 
individuals.  Each  jilant  bas  its  own  aphis,  and  in  many 
localities  the  ravages  of  the  Aphis  laniger  are  but  too 
well  known,  though  it  was  unknown  in  Europe  a 
quarter  of  a century  ago. 

The  Gyrodactylus  elegans,  of  which  we  bave  spoken 
above,  contains  embryos  similarly  enclosed,  and  if  these 
facts  had  been  known  at  an  early  period,  the  celebrated 
theory  of  the  enclosure  of  germs,  so  warmly  advocated 
by  Bonnet,  would  hâve  preserved  still  longer  its  intrepid 
defenders. 

With  but  few  exceptions,  ail  the  Hemiptera  are  para- 
sites of  the  vegetable  kingdom.  There  are  only  very  few 
which  attack  animais.  There  is  one  species,  the  name 
of  which  may  he  readily  guessed  {Acanthia  Icctularia), 
which  pursues  us  relentlessly  everywhere,  for  it  will 
wait  for  months  and  years,  always  equally  greedy  of 
our  blood.  It  surprises  us  during  the  night,  and  does 
not  wait  till  its  digestion  is  complété  before  it  attacks 
us  again.  Happily  for  us,  another  hemipterous  insect, 
the  masked  reduvius  {Reduvius  j)ersonatns)  pénétrâtes  like 
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the  preceding  one  into  our  apartments,  and  covers  itself 
with  dust,  in  order  the  more  readily  to  fall  upon  its 
enemy  ; but  man  is  not  sufficiently  acquainted  with 
its  habits,  to  make  war  in  common  with  it  on  this 
misérable  parasite,  We  ought  for  this  purpose  to  place 
the  masked  reduvius  under  the  protection  of  the  law, 
to  collect  the  varions  kinds  together,  and  to  offer  pre- 
miums  for  the  most  vigorous  races. 
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in  the  Episcopal  Chapel,  Milverton,  Warwickshire,  on  the  Sunday 
evenings  during  Advent,  1870.  Crown  8vo.  2s.  Qd. 
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Henry  S.  King  & Coh  Publications. 


Bryant  (William  Cullen). 

POEMS.  Red-line  Edition.  Ilandsomely  bound.  Witli  24 
Illustrations  and  Portrait  of  the  Autlior.  7s.  Qd. 

A Cheaper  Edition,  witli  Frontispiece.  3s.  Qd. 

Buchanan  (Kobert). 

POETICAL  WORKS.  Collected  Edition,  in  3 Vols.,  priée 
6s.  each. 

Vol.  I. — “Ballads  and  Romances;”  “ Ballads  and  Poems  of 
Life,”  and  a Portrait  of  the  Aiithor. 

Vol.  II. — “Ballads  and  Poems  of  Life;”  “ Alleorories  and 
Sonnets.” 

Vol.  III. — “ Cruiskeen  Sonnets  ; ” “ Book  of  Orm  ; ” “ Political 
Mystics.” 

MASTER-SPIRITS.  Post  8vo.  10s.  Gd. 


Bulkeley  (Bev.  Henry  J.) 

WALLED  IN,  and  other  Poems.  Crown  8vo.  5s. 


Bunnètt  (F.  E.) 

LEONORA  CHRISTINA,  MEMOIRS  OF,  Daugliter  of  Christian 
IV.  of  Denmark  ; Written  during  her  Imprisonment  in  the  Blue 
Tower  of  the  Royal  Palace  at  Copenhagen,  1GG3-1G85.  Trans- 
lated  by  F.  E.  Bunnètt.  With  an  Autotype  Portrait  of  the 
Princess.  Medium  8vo.  A New  and  Cheaper  Edition.  5s. 

LINKED  AT  LAST.  1 vol.  Crown  8vo. 


UNDER  A CLOUD  ; OR,  JOHANNES  OLAF.  By  E.  D.  Wille. 

Translated  by  F.  E.  Bunnètt.  3 vols. 


Bukton  (Mrs.  Bicliard). 

THE  INNER  LIFE  OF  SYRIA,  PALESTINE, 
HOLY  LAND.  2 vols.  Demy  8vo.  24s. 


AND  THE 


Butler  (Joséphine  E.) 

JOHN  GRE  Y (of  Dilston):  MEMOIRS.  By  his  Daughter.  New 
and  Cheaper  Edition.  Crown  8vo.  3s.  Gd. 

Cadell  (Mrs.  H.  M). 

IDA  CRA  VEN.  A Novel.  3 vols.  Crown  8 vo. 

Camden  (Charles). 

HOITY  TOITY,  THE  GOOD  LITTLE  FELLOW.  With  Eleven 
Illustrations.  Crown  8vo.  3s.  6d. 


THE  TKAVELLING  MENAGERIE.  By  Charles  Camden, 
Author  of  ‘Hoity  Toity.”  With  Ten  Illustrations  by  J.  Mahonev 
Crown  8vo.  3s.  Gd.  •'  j • 

The  above  forin  part  of  Henry  S.  King  & Co.’s  Three  and 
Sixpenny  Serres  of  Children’s  Books. 
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Carlisle  (A.  D.),  B.  A.,  Trin.  Coll.,  Camb. 

EOTJND  THE  WORLD  IN  1870.  A Volume  of  Travels,  with 
Maps.  New  and  Cheaper  Edition.  Demy  8vo.  6». 

Carne  (Miss  E.  T.) 

THE  REALM  OF  TRUTH.  Crown  8vo.  5s.  6d. 

Carpenter  (E.) 

NARCISSUS  AND  OTHER  POEMS.  Ecap.  8vo.  5s. 

Carpenter  (W.  B.),  LL.E.,  M.D.,  E.R.S.,  etc. 

THE  PRINCIPLES  OF  MENTAL  PHYSIOLOGY.  With  their 
Applications  to  the  Training  and  Discipline  of  the  Mind,  and  the 
Study  of  its  Morbid  Conditions.  8vo.  Illustrated.  12s. 

Carr  (Lisle). 

JUDITH  GWYNNE.  3 vols.  Crown  8vo.  Second  Edition. 

Christopherson  (The  late  Rev.  Henry),  M.A., 

Assistant  Minister  at  Trinity  Church,  Brighton. 

SERMONS.  Crown  8vo.  Cloth.  7s.  6d.  With  an  Intro- 
duction by  John  Rae,  LL.D.,  E.S.A.. 

Clayton  (Cecil). 

EFFIE’S  GAME;  HOW  SHE  LOST  AND  HOW  SHE  WON. 

A Novel.  2 vols. 

Clerk  (Mrs.  Godfrey),  Author  of  The  Antipodes  and 

Round  the  World.” 

’ILAM  EN  NAS.  Historical  Taies  and  Anecdotes  of  the  Times 
of  the  Early  Khalifahs.  Translated  from  the  Arabie  Originals. 
Illustrated  with  Historical  and  Explanatory  Notes.  Crown 
8vo.  7s. 

Cleky  (C.),  Captain  32nd  Light  Infantry,  Professer  of 

Tactics  Royal  Military  College,  Sandhurst. 

MINOR  TACTICS.  Demy  8vo.  New  Edition.  With  26 
Plans.  16s. 

Clodd  (Edward),  E.R.A.S. 

THE  CHILDHOOD  OF  THE  WORLD  : a Simple  Account  of 
Man  in  Early  Times.  New  Edition.  Crown  8vo.  3s. 

A Spécial  Edition  for  Schools.  Is. 

THE  CHILDHOOD  OF  RELIGIONS.  Including  a Simple  Account 
of  the  Birth  and  Growth  of  Myths  and  Legends.  Crown  8vo.  5s. 

Coleridge  (Sara). 

PRETTY  LESSONS  IN  VERSE  FOR  GOOD  CHILDREN,  with 
some  Tessons  in  Latin,  in  Easy  Rhyme.  A New  Edition, 
Illustrated.  3s.  Qd. 


Henry  S.  King  & Co.’s  Publications 


11 


CoLERiDGE  (Sara). 

PHANTASMION.  A Fairy  Romance.  With  an  Introdiictory 
Préfacé  by  the  Rigbt  Hon,  Lord  Coleridge  of  Ottery  St.  Mary.  A 
New  Edition.  Illustrated.  7s.  Qd. 

MEMOIR  AND  LETTERS  OF  SARA  COLERIDGE.  Edited  by 
ber  Daughter.  Third  Edition,  Revised  and  Corrected.  With 
Index.  2 vols.  Crown  8vo.  With  Two  Portraits.  24s. 

Cheap  Edition.  With  one  Portrait.  7s.  GcZ. 

Collins  (Mortimer). 

THE  PRINCESS  CLARICE.  A Story  of  1871.  2 vols. 

SQUIRE  SILCHESTER’S  WHIM.  By  Mortimer  Collins, 
Author  of  “Marquis  and  Merchant,”  etc.  3 vols. 

MIRANDA.  A Midsummer  Madness.  3 vols. 

THE  INN  OF  STRANGE  MEETINGS,  AND  OTHER  POEMS. 

Crown  8vo.  5s. 

THE  SECRET  OF  LONG  LIFE.  Dedicated  by  spécial  per- 
mission to  Lord  St.  Leonardos.  Eourth  Edition.  Laro'e  crown 
8vo.  5s.  ° 

Collins  (Eev.  Eichard),  M.A. 

MISSIONARY  ENTERPRISE  IN  THE  EAST.  With  spécial 

refeience  to  the  Syrian  Christians  of  Malabar,  and  the  results  of 
modem  Missions.  With  Four  Illustrations.  Crown  8vo.  Gs. 

CoNWAY  (j\[onciire  ï).) 

REPÜBLICAN  SUPERSTITIONS.  Illustrated  by  the  Political 
History  of  the  United  States.  Including  a Correspondence  with 
M.  Louis  Blanc.  Crown  8vo.  5s. 

CoNYERS  (Ansley). 

CHESTERLEIGH.  3 vols.  Crown  8vo. 

COOKE  (M.  C.),  M.A.,  LL.D. 

FUNGI  ; their  Nature,  Influences,  Uses,  etc.  Edited  by  the 

Second  Edition.  Crown  8vo. 

With  Illustrations.  5s. 

Being  Vol.  XIV.  of  the  International  Scientific  Sériés. 

CooKE  (Professor  Josiali  P.),  of  the  Harvard  Uni- 

versity. 

THE  NEW  CHEMISTRY.  Second  Edition.  With  Tliirtv- 

one  Illustrations.  5s.  ^ 

Vol.  IX.  of  the  International  Scientiflc  Sériés. 

SCIENTIFIC  CULTURE.  . Crown  8vo.  Cloth.  Is. 
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COOPEK  (T.  T.) 

THE  MISHMEE  HILLS  : an  Account  of  a Journey  made  in  an 
Attempt  to  Penetrate  Thibet  from  Assam,  to  open  New  Routes 
for  Commerce.  Second  Edition.  With  Four  Illustrations  and 
Map.  Demy  8vo.  108.  6d. 


Calderon. 

CALDERON’S  BRAMAS  : The  Wonder-Working  Magician— 
life  is  a Dream— The  Purgatory  of  St.  Patrick.  Translated  hy 
Denis  Florence  MacOarthy.  Post  8vo.  10s. 

COENHILL  Libeaky  OF  FICTION,  The.  3s.  (Sel.  per 
Yolume. 

HALE-A-DOZEN  BAUGHTERS.  By  J.  Masterman. 

THE  HOUSE  OF  RABY.  By  Mrs.  G.  Hooper. 

A FIGHT  FOR  LIFE.  By  Moy  Thomas. 

ROBIN  GRAY.  By  Charles  Gibbon. 

KITTY.  By  Miss  M.  Betham-Edwards. 

HIRELL.  By  John  Saunders. 

ONE  OF  TWO;  or,  The  Left-Handed  Bride.  By  J.  Hain 
Friswell. 

REABY-MONEY  MORTIBOY.  A Matter-of-Fact  Story. 

GOB’S  PROVIBENCE  HOUSE.  By  Mrs.  G.  L.  Banks. 

FOR  LACK  OF  GOLB.  By  Charles  Gibbon. 

ABEL  BRAKE’S  WIFE.  By  John  Saunders. 


Cosmos.  A Poem.  Feap.  8vo.  3s.  6d. 

SuBJECT. — Nature  in  the  Past  and  in  the  Présent  Man  in  tho 
Past  and  in  the  Présent— The  Future. 


CoTTON  (Kobert  Turner). 

MR.  CARINGTON.  A Taie  of  Love  and  Conspiracy.  3 vols. 
Crown  8vo. 

Ckoft  (Herbert),  Barrister-at-Law. 

SIR  THOMAS  ELYOT’S  “GOVERNOUR.”  A Reprint  of  the 
Original  Edition,  Revised  and  Corrected,  with  Copions  Notes 
and  a Life  of  the  Author. 

No  Complété  Reprint  of  the  above  Work  is  known  to 

exist. 

Cummins  (Henry  Irwin),  M.A. 

PAROCHIAL  CHARITIES  OF  THE  CITY  OF  LONBON. 

Sewed.  Is. 
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Henry  S.  King  & CoJs  Publications. 


CuKWEN  (Henry). 

SOKROW  AND  SONG  : Studies  of  Literary  Struggle.  Henry 
Mürger — Novalis — Alexander  Petofi — Honoré  de  Balzac — Edgar 
Allan  Poe — André  Chénier.  2 vols.  Crown  8vo.  15s. 

Davidson  (Samuel),  D.D.,  LL.D. 

THE  NEW  TESTAMENT,  TRANSLATED  FROM  THE  LATEST 
GREEK  TEXT  OF  TISCHENDORF.  Post  8vo.  10s.  6d. 

Davies  (Gt.  Christopher). 

MOUNTAIN,  MEADOW,  AND  MERE:  a Sériés  of  Outdoor 
Sketches  of  Sport,  Scenery,  Adventures,  and  Natural  History. 
With  Sixteen  Illustrations  by  Bosworth  W.  Harcourt.  Crown 
8vo.  6s. 

RAMBLES  AND  ADVENTURES  OF  OUR  SCHOOL  FIELD 
CLUB.  Crown  8vo.  With  4 Illustrations.  5s. 

Davies  (Kev.  J.  Llewelyn),  M.A, 

THEOLOGY  AND  MORALITY.  Essaya  on  Questions  of 
Belief  and  Practice.  Crown  8vo.  7s.  6cZ. 

De  Kerkadec  (Vicomtesse  Solange). 

A CHEQUERED  LIFE,  being  Memoirs  of  the  Vicomtesse  de 
Leoville  Meilhan.  Edited  by.  Crown  8vo.  7s.  6d. 

Containing  many  recollections  of  the  First  Empcror  Napoléon 
and  his  Court. 

De  L’Hoste  (Colonel  E.  P). 

THE  DESERT  PASTOR,  JEAN  JAROUSSEAU.  Translated 
from  the  French  of  Eugène  Pelletan.  In  fcap.  8vo.,  with  an 
Engraved  Frontispiece.  New  Edition.  3s.  6d. 

One  of  Henry  S.  King  and  Co.’s  Three  and  Sixpenny  Books 
for  the  Young. 

De  Liefde  (Jacob). 

THE  GREAT  DUTCH  ADMIRALS.  Crown  8vo.  With  Eleven 
Illustrations  by  Townley  Green  and  others.  5s. 

One  of  Henry  S.  King  and  Co.’s  Five  Shilling  Books  for  the 
Young. 

De  Kedcliffe  (Yiscount  Stratford),  P.C.,  KG.,  G.C.P>. 

WHY  AM  I A CHRISTIAN  ? Fifth  Edition.  Crown  8vo.  3s.' 

De  Tocqueville  (Alexis). 

CORRESPONDENCE  AND  CONVERSATIONS  OF  WITH 
NASSAU  WILLIAM  SENIOR.  2 vols.  Post  8vo.  21s.’ 
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De  Veke  (Aubrey). 

ALEXANDEE  THE  GREAT.  A Dramatic  Poem.  Small 

Crown  8vo.  5s. 

THE  INFANT  BRIDAI,  AND  OTHER  POEMS.  A New 

Edition.  Fcap.  8vo. 

THE  LEGENDS  OF  ST.  PATRICK,  and  other  Poems.  Small 

Crown  8vo.  5s. 

De  Wille  (E.) 

UNDER  A CLOTJD;  OR,  JOHANNES  OLAF.  A Novel. 

Translated  by  F.  ‘E.  Bunnètt.  3 vols.  Crown  8vo. 

Dennis  (John). 

ENGLISH  SONNETS.  Collected  and  Arranged.  Fcap.  8vo. 
Elegantly  bonnd.  3s.  6d. 

Dobson  (Austin). 

VIGNETTES  IN  RHYME  AND  VERS  DE  SOCIETE.  Second 
Edition.  Fcap.  8vo.  5s. 

Donne  (Alphonse),  M.D. 

CHANGE  OF  AIR  AND  SCENE.  A Pbysician’s  Hints  about 
Doctors,  Patients,  Hygiene,  and  Society  ; with  Notes  of  Excur- 
sions for  Health  in  the  Pyrenees,  and  amongst  the  Watering- 
places  of  France  (Inland  and  Seaward),  Switzerland,  Corsica,  and 
the  Mediterranean.  A New  Edition.  Large  post  8vo.  9s. 

Dowden  (Edward),  LL.D. 

SHAKSPERE  : a Critical  Study  of  his  Mind  and  Art.  Post 
8vo.  12s. 

Downton  (Rev.  Henry),  M.A. 

HYMNS  AND  VERSES.  Original  and  Translated.  Small 
Crown  8vo.  3s.  Qd. 

Draper  (John  William),  M.D.,  LL.D.  Professor  in 

the  University  of  New  York;  Author  of  “A  Treatise  on 
Human  Physiology.” 

HISTORY  OF  THE  CONFLICT  BETWEEN  RELIGION  AND 
SCIENCE.  Fourth  Edition.  5s. 

Vol.  XIII.  of  the  International  Scientifîc  Sériés. 

Drew  (Eev.  G.  S.),  M.A.,  Yicar  of  Trinity,  Lambeth. 

SCRIPTURE  LANDS  IN  CONNECTION  WITH  THEIR 
HISTORY.  Second  Edition.  8vo.  10s.  6d. 

NAZARETH:  ITS  LIFE  AND  LESSONS.  Second  Edition. 
Crown  8vo.  5s. 


Henry  S.  King  & Co.’s  Publications. 
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Drew  (Eev.  G.  S.),  M.A. 

THE  DIVINE  KINGDOM  ON  EARTH  AS  IT  IS  IN  HEAVEN- 

8vo.  10s.  Qd. 

THE  SON  OF  MAN  : His  Life  and  Ministry.  Crown  8vo 
7s.  6d. 

Drewry  (G.  Overend),  M.D. 

THE  COMMON-SENSE  MANAGEMENT  OF  THE  STOMACH. 

Fcap.  8vo.  2s.  Qd. 

Durand  (Lady). 

IMITATIONS  FROM  THE  GERMAN  OF  SPITTA  AND 
TERSTEGEN.  Fcap.  8vo.  4s. 

Du  Vernois  (Colonel  von  Verdy). 

STUDIES  IN  LEADING  TROOPS.  An  aiithorized  and  accurate 
Translation  by  Lieutenant  H.  J.  T.  Hildyard,  71st  Foot.  Parts  I. 
and  II.  Demy  8vo.  7s. 

Tbis  is  one  of  Henry  S.  King  and  Co.’s  Sériés  of  IMilitary  Works. 

E.  A.  V. 

JOSEPH  MAZZINI  : A Memoir.  Witli  Two  Essays  by 
Mazzini— “ Thouglits  on  Democracy,”  and  “ The  Duties  of 
Man.”  Dedicated  to  the  Working  Classes  by  P.  II.  Taylor,  M.P. 
Crown  8vo.  With  Two  Portraits.  3s.  Gd. 

Eden  (Frédéric). 

THE  NILE  WITHOUT  A DRAGOMAN.  Second  Edition. 
Crown  8vo.  7s.  Qd. 

Edwards  (Eev.  Basil). 

MINOR  CHORDS;  OR,  SONGS  FOR  THE  SUFFERING  : a 

Volume  of  Verse.  Fcap.  8vo.  Cloth,  3s.  Qd.;  paper,  2s,  Qd. 

Eiloart  (Mrs.) 

LADY  MORETOUN’S  DAUGHTER.  3 vols.  Crown  8vo. 

Engltsh  Clergyman. 

AN  ESSAY  ON  THE  RULE  OF  FAITH  AND  CREED  OF 
ATHANASIUS.  Shall  the  Eubric  preceding  the  Creed  be 
removed  from  the  Prayer-book  ? 8vo.  Sewed.  Is. 

Eros  Agonistes.  Poems.  By  E.  B.  D.  Fcap.  8vo 

3s.  Qd.  ^ ' 

Evans  (Mark). 

THE  STORY  OF  OUR  FATHER’S  LOVE,  told  to  Children  • 
being  a New  and  Enlarged  Edition  of  Theology  for  Children! 
3s.  Qd. 
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Eyee  (Maj.-Gen.  Sir  Vincent),  C.B.,  K.C.S.L,  etc. 

LAYS  OF  A KNIGHT-EEEANT  IN  MANY  LANDS.  Square 
Crown  8vo.  With  Six  Illustrations.  7s  Qd. 

Pharaoh  Land,  j Home  Land.  [ Wonder  Land.  [ Khine  Land. 

Faithfull  (Mrs.  Francis  G.) 

LOVE  ME,  OE  LOVE  ME  NOT. 


3 vols.  Crown  8vo. 


Farquhaeson  (Martha). 

I.  ELSIE  DINSMOEE.  Crown  8vo.  3s.  Gd. 

II.  ELSIE’ S GIELHOOD.  Crown  8vo.  3s.  Gd 

III.  ELSIE’S  HOLIDAYS  AT  EOSELANDS.  Crown  8vo.  3s.  Gd. 

These  are  volumes  of  Henry  S.  King  and  Co.’s  Sériés  of  Three 
and  Sixpenny  Books  for  the  Young. 

Favre  (Mens.  Jules). 

THE  GOVERNMENT  OF  THE  NATIONAL  DEFENCE.  From 
the  30th  June  to  the  31  st  October,  1870.  The  Plain  Statement 
of  a Member.  1 vol.  Demy  8vo.  10s.  Gd. 

Fisher  (Alice). 

HIS  QUEEN.  3 vols.  Crown  8vo. 

Forbes  (Archibald). 

SOLDIEEING  AND  SCRIBBLING.  A Sériés  of  Sketches. 
Crown  8vo.  7s.  Gd. 

Fothergill  (Jessie). 

HEALEY.  A Romance.  3 vols.  Crown  8vo. 

ALDYTH.  A Novel.  3 vols.  Crown  8vo. 

Fowle  (Eev.  T.  W.),  M.A. 

THE  RECONCILIATION  OF  RELIGION  AND  SCIENCE. 

Being  Essays  on  Immortality,  Inspiration,  Miracles,  and  the 
Being  of  Christ.  Demy  8vo.  10s.  Gd. 

Fraser  (Donald),  Accountant  to  the  British-Indian 

Steani  Navigation  Company,  Limited. 

EXCHANGE  TABLES  OF  STERLING  AND  INDIAN  RUPEE 
CURRENCY,  upon  a new  and  extended  System,  embracing  Values 
from  One  Farthing  to  One  Hundred  Thousand  Pounds,  and  at 
Rates  progressing,  in  Sixteenths  of  a Penny,  from  Is.  9d.  to 
2s.  3d.  per  Rupee.  Royal  8vo.  10s.  6d. 

Frere  (Sir  H.  Bartle  E.),  G.C.B.,  G.C.S.I.,  etc. 

THE  THREATENED  FAMINE  IN  BENGAL;  How  it  may  be 

Met  and  the  Récurrence  of  Famines  in  India  Prevented.  Being 
No.  ’ 1 of  “ Occasional  Notes  on  Indian  Atfairs.”  Crown  8vo. 
With  3 Maps.  5s. 


Henry  S.  King  & Co^s  Publications. 
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Friswell  (J.  Hain). 

THE  BETTER  SELF.  Essays  for  Home  Life.  Crown  8vo.  6s. 
Contents  : — Beginning  at  Home  The  Girls  at  Home — The 
Wife’s  Mother — Bride  in  the  Family — Discontent  and  Grumbling 
— Domestic  Economy — On  Keeping  People  Down — Likes  and 
Dislikes — On  Falling  Ont — Peace. 

ONE  OF  TWO;  or,  The  Left-Handed  Bride.  Crown  8vo. 
With  a Frontispiece.  3s.  6cZ. 

Being  a Volume  of  the  Cornhill  Library  of  Fiction. 


Gardner  (John),  M.D. 

LONGEVITY;  THE  MEANS  OF  PROLONGING  LIFE  AFTER 
MIDDLE  AGE.  Third  Edition,  revised  and  enlarged.  Small 
Crown  8vo.  4s. 


G-arrett  (Edward). 

B Y STILL  WATERS.  A Story  for  Quiet  Hours.  Crown  8vo 
With  Seven  Illustrations.  6s. 

Gibbon  (Charles). 

FOR  LACK  OF  GOLD.  Crown  8vo.  With  a Frontispiece.  3s.  6d. 

ROBIN  GRAY.  Crown  8vo.  With  a Frontispiece.  3s.  6d. 

The  above  Volumes  form  part  of  the  Cornhill  Library  of  Fiction 

Gilbert  (Mrs.) 

MRS.  GILBERT,  FORMERLY  ANN  TAYLOR,  ATJTOBIO- 
GRAPHY  AND  OTHER  MEMORIALS  OF.  Edited  by  Josiah 
Gilbert.  In  2 vols.  Post  8vo.  With  2 Steel  Portraits  and 
several  W^ood  Engravings.  24s. 

Gill  (Kev.  W.  W.) 

MYTHS  AND  SONGS  OF  THE  SOUTH  PACIFIC.  With  a Pré- 
facé by  F.  Max  Müller,  M.A.,  Professer  of  Comparative 
Philology  at  Oxford.  1 vol.  Post  8vo. 

Godkin  (James). 

THE  RELIGIOUS  HISTORY  OF  IRELAND  : Primitive,  Papal 
and  Protestant.  Including  the  Evangelical  IMissions,  Catliolic 
Agitations,  and  Church  Progress  of  the  last  half  Centurv.  1 vol 
8vo.  12s.  ^ ' 


Godwin  (William). 

WILLIAM  GODWIN:  his  Friend’s  Contemporaries.  Bv  C. 
Kegan  Paul.  2 vols.  Demy  8vo.  With  Portraits. 

THE  GpiUS  OF  CHRISTIANITY  UNVEILED.  Being  Essays 
never  before  published.  Edited,  with  a Préfacé,  by  C.  Kenàn 
Paul.  1 vol.  Crown  8vo.  7s.  Cd.  ° 

® b 
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Goetze  (Capt.  A.  von),  Captain  of  the  Prussian  Corps 
of  Engineers  attached  to  the  Engineer  Comniittee,  and  Instructor 
at  the^^Military  Academy. 

OPERATIONS  OF  THE  GERMAN  ENGINEERS  DURING  THE 
WAR  OF  1870-1871.  Published  by  Autbority,  and  in  accordance 
witb  Official  Documents.  Translated  from  tbe  German  by 
Colonel  G.  Grabam,  Y.O.,  G.B.,  R.E.  Demy  8vo.  Clotb.  Witb 
6 large  Maps.  21s. 

Goodman  (Walter). 

CUBA,  THE  PEARL  OF  THE  ANTILLES.  Crown  8vo.  7s.  6d. 

Gosse  (Edmund  W.) 

ON  VIOL  AND  FLUTE.  Witb  Title-page  specially  designed 
by  William  B.  Scott.  Crown  8vo.  5s. 

Granville  (A.  B.),  M.D.,  F.R.S.,  etc. 

AUTOBIOGRAPHY  OF  A.  B.  GRANVILLE,  etc. 

Edited,  witb  a brief  account  of  tbe  concluding  years  of  bis  liffi,  by 
bis  youngest  Daiighter,  Paulina  B.  Granville.  2 vols.  Demy 
8vo.  Witb  a Portrait.  32s. 

Gray  (Mrs.  Eussell). 

LISETTE’S  VENTURE.  A Novel.  2 vols.  Crown  8vo.  21s. 

Green  (T.  Bowden). 

FRAGMENTS  OF  THOUGHT.  Dedicated  by  permission  to  tbe 
Poet  Lauréate.  Crown  8vo.  7s.  6d. 

Greenwood  (James),  ‘‘  The  Amateur  Casual. 

IN  STR  ANGE  COMPANY;  or,  Tbe  Note  Book  of  a Roving 
Correspondent.  Second  EdiÉon.  Crown  8vo.  6s. 

Grey  (John),  of  Dilston. 

JOHN  GREY  (of  Dilston):  MEMOIRS.  By  Joséphine  E. 

Butler.  New  and  Cbeaper  Edition.  Crown  8vo.  3s.  Qd. 

Griffith  (Kev.  T.),  A.M.,  Prebendary  of  St.  Paul’s. 
STUDIES  OF  THE  DIVINE  MASTER.  Demy  8vo.  12s. 

Griffiths  (Captain  Arthur). 

THE  QUEEN’S  SHILLING.  A Novel.  2 vols.  21s. 

memorials  of  millbank,  and  chapters  in  prison 

HISTORY.  2 vols.  Post  8vo.  21s.  Witb  Illustrations. 

Gruner  (M.  L.) 

STUDIES  OF  BLAST  FURNACE  PHENOMENA.  Translated 
by  L.  D.  B.  Gordon,  F.E.S.E.,  E.G.S.  Demy  8vo.  Is.Qd. 


Henry  S.  King  d Co.’s  Publications. 
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Gueney  (Eev.  Archer  Thompson). 

WOEDS  OF  FAITH  AND  CHEEK.  A Mission  of  Instruction 
and  Suggestion.  1 vol.  Crown  8vo.  6s. 

FIRST  PRINCIPLES  IN  CHURCH  AND  STATE.  Demy  8vo. 
Sewed.  Is.  6d. 

Haeckel  (Professor  Ernst),  of  the  University  of  Jena. 

THE  HISTORY  OF  CREATION.  A Popular  Account  of  tho 
Development  of  the  Earth  and  its  Inhabitants,  according  to  tlie 
Théories  of  Kant,  Laplace,  Lamarck,  and  Darwin.  The  Transla- 
tion revised  by  Professor  E.  Ray  Lankester,  M.A.,  F.R.S.  With 
Coloured  Plates  and  Genealogical  Trees  of  the  varions  groups 
of  both  plants  and  animais.  2 vols.  Post  8vo.  32s. 

THE  HISTORY  OF  THE  EVOLUTION  OF  MAN.  Translated 
by  E.  A.  Van  Rhyn  and  L.  Elsberg,  M.D.  (University  of  New 
York),  with  Notes  and  Additions  sanctioned  by  the  Author. 
Post  8vo. 


Harcourt  (Capt.  A.  F.  P.) 

THE  SHAKESPEARE  ARGOSY  : Containing  much  of  the  wealth 
of  Shakespeare’s  Wisdom  and  Wit,  alphabetically  arranged  and 
classified.  Crown  8vo.  6s. 

Haweis  (Rev.  H.  R.),  M.A. 

SPEECH  IN  SEASON.  Third  Edition.  Crown  Svo.  9s. 

THOÜGHTS  FOE  THE  TIMES.  Eighth  Edition.  Crown  Svo. 

7s.  6ct. 

. FAMILY  PRAYERS,  for  Morning  and  Even- 

nig  for  a M eek,  with  short  selected  passages  from  the  Bible. 
Square  crown  8vo.  3s.  6d. 


Hawthorne  (Julian). 

DRESSANT.  A Romance.  2 vols.  Crown  Svo.  21s. 
IDOLATRY.  A Romance.  2 vols.  Crown  Svo.  21s. 

Hawthorne'  (Hathaniel). 

NATHANIEL  HAWTHORNE.  A Memoir,  with  Stories  now 
first  pubhshed  in  this  country.  By  II.  A.  Page.  Post  Svo.  7s.  6d. 

SEPTIMUS.  A Romance.  Second  Edition.  Crown  Svo.  9s. 

Haybian  (Henry),  D.D.,  late  Head  Slaster  of  Ruo-bv 

School.  ® 

®^PÎ^0NS.  With  an  Introductory  Essay  on 
the  Indwellmg  of  the  Holy  Spirit.  Crown  Svo.  7s.  6d. 

HEATHp.GATE.  A Story  of  Scottisb  Life  and  CJiaracter. 
By  a Kew  Author.  2 vols.  Crown  Svo.  2is. 
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Hellwald  (Baron  B.  Yon). 

THE  RUSSIANS  IN  CENTRAL  ASIA.  A Critical  Examination 
down  to  the  présent  time,  of  the  Geography  and  History  of 
Central  Asia.  Translated  by  Wirgman, 

LL.B.  In  1 vol.  Large  post  8vo.  With  Map. 


Helvig  (Captain  Hugo). 

THE  OPERATIONS  OF  THE  BAVARIAN  ARMY  C^PS. 

Translated  by  Captain  G.  S.  Scbwabe.  Witb  Five  large  Maps. 

^“tUs  ÎLn?™Hen7y  S.^Ktog  and  Co.’s  Sériés  of  Military  Books. 

Hinton  (James),  late  Aurai  Surgeon  to  Guy  s Hospital. 

THE  PLACE  OF  THE  PHYSICIAN.  Being  tbe  Introductory 
Lecture  at  Guy’s  Hospital,  1873-74  ; to  which  is  added  Essays 
ON  THE  LaW  of  HumIn  LiFE,  AND  ON  THE  RELATION  BETWEEN 
Organic  and  Inorganic  Worlds.  Crown  8vo.  3s.  bd. 

PHYSIOLOGY  FOR  PRACTICAL  USE.  By  various  writers. 
Second  Edition.  Witb  50  Illustrations.  2 vols.  Crown  8vo. 
12s.  bd. 


AN  ATLAS  OF  DISEASES  OF  THE  MEMBRANA  TYMPANL 

Witb  Descriptive  Text.  Post  8vo.  £6  6s. 

THE  QUESTIONS  OF  AURAL  SURGERY.  Post  8vo.  With 
Illustrations.  2 vols.  12s.  bd. 


Hockley  (W.  b.) 

TALES  OF  THE  ZENANA  ; or,  A Nuwab’s  Leisure  Hours 
By  tbe  Author  of  “ Pandurang  Hari.”  With  a Préfacé  by  Lord 
Stanley  of  Alderley.  2 vols.  Crown  8vo.  21s. 

PANDURANG  HARI;  or,  Memoirs  of  a Hindoo  A Taie  of 
Mahratta  Life  sixty  years  ago.  With  a Préfacé  by  Sir  H.  Partie 
E.  Erere,  G.C.S.I.,  etc.  2 vols.  Crown  8vo.  2is. 


Hoffbauer  (Captain). 

THE  GERMAN  ARTILLERY  IN  THE  BATTLES  NEAR  ME^ 

Based  on  the  official  reports  of  the  German  Artillery.  Translated 
bv  Capt.  E.  O.  Hollist.  Demy  8vo.  With  Map  and  Plans.  21s. 
This  is  one  of  the  volumes  in  Henry  S.  King  and  Co.  s 

Military  Sériés. 

Holroyd  (Captain  W.  B.  M.),  Bengal  Staff  Corps, 

Director  of  Public  Instruction,  Punjab. 

TAS-HIL  UL  KALAM;  or,  Hindustani  made  Easy.  Crown 
8vo.  5s. 


Hope  (Lieut.  James). 

IN  QUEST  OF  COOLIES,  With  Illustrations.  Crown  8vo.  6s. 
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Henry  S.  King  & Co.^s  Publications. 


Hooper  (Mrs.  Gr.) 

THE  HOUSE  OF  EABY.  With  a Frontispiece.  Crown  8vo. 
3s.  6d. 

, One  of  the  volumes  of  the  Cornhill  Library  of  Fiction. 

Hooper  (Mary). 

LITTLE  DINNERS:  HOW  TO  SERVE  THEM  WITH  ELE- 
GANCE AND  ECONOMY.  Seventh  Edition.  1 vol.  Crown  8vo.  5s. 

COOKERY  FOR  INVALIDS.  Crown  8vo. 

Hopkins  (Manley). 

THE  PORT  OF  REFUGE;  or,  Counsel  and  Aid  to  Ship- 
masters  in  Difficulty,  Doubt,  or  Distress.  Crown  8vo.  Gs. 

Howard  (Mary  M.),  Aiitlior  of  “ Brampton  Bectory.” 
BEATRICE  AYLMER,  AND  OTHER  TALES.  Crown  8vo.  6s. 

Howard  (Rev.  G.  B.) 

AN  OLD  LEGEND  OF  ST.  PAUL’S.  Fcap.  8vo.  4s.  Qd. 
Howe  (Cupples),  Master  Mariner. 

THE  DESERTED  SHIP.  A real  story  of  the  Atlantic.  Illus- 
trated  by  Townley  Green.  Crown  8vo.  3s.  Gd. 

One  of  Henry  S.  King  and  Co.’s  Three  and  Sixpenny  Books 
for  the  Young. 

Howell  (James). 

A TALE  OF  THE  SEA,  SONNETS,  AND  OTHER  POEMS 

Fcap.  8vo.  5s. 

Hughes  (Allison). 

PENELOPE,  AND  OTHER  POEMS.  Fcap.  8vo.  4s.  6d. 

Hull  (Edmund  C.  P.) 

THE  EUROPEAN  IN  INDIA.  A Handbook  of  Practical  In- 
formation for  those  proceeding  to,  or  residing  in,  the  East  Indies, 
relating  to  Outfits,  Routes,  Time  for  Departure,  Indian  Climate, 
etc.  With  a Medical  Guide  for  Anglo-Indians.  By  R.  R.  S. 
Mair,  M.D.,  F.R.C.S.E.,  late  Deputy  Coroner  of  Madras.  Second 
Edition,  Revised  and  Corrected.  In  1 vol.  Post  8vo.  Gs. 

Humphrey  (Rev.  W.),  of  the  Congrégation  of  the 
Oblates  of  St.  Charles. 

MR.  FITZJAMES  STEPHEN  AND  CARDINAL  BELLARMINE. 

Demy  8vo.  Sewed.  Is. 

Hutton  (James). 

MISSIONARY  LIFE  IN  THE  SOUTHERN  SEAS.  With  Illus- 
trations. Crown  8vo.  7s.  Gd. 
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International  Scientific  Sériés  (The). 

I.  THE  FORMS  OF  WATER  IN  CLOUDS  AND  RIVEES,  ICE 
AND  GLACIERS.  By  J.  Tyndall,  LL.D.,  F.R.S.  With  14 
Illustrations.  Fiftli  Edition.  5s. 

II.  PHYSICS  AND  POLITICS  ; or,  Thoughts  on  the  Application  of 
the  Principles  of  “Natural  Sélection”  and  “ Inheritance ” 
to  Political  Society.  By  Walter  Bagehot.  Third  Edition.  4s. 

III.  FOODS.  By  Edward  Smith,  M.D.,  LL.B.,  F.E.S.  Profusely 

Illustrated.  Third  Edition.  5s. 

IV.  MIND  AND  BODY  : The  Théories  of  their  Relation.  By 

Alexander  Bain,  LL.D.  Third  Edition.  With  Four  Illus- 
trations. 4s. 

V.  THE  STUDY  OF  SOCIOLOGY.  By  Herbert  Spencer.  Fourth 
Edition.  5s. 

VI.  ON  THE  CONSERVATION  OF  ENERGY.  By  Balfour  Stewart, 
M.D.,  LL.D.,  F.R.S.  With  14  Engravings.  Third  Edition.  5s. 

VII.  ANIMAL  LOCOMOTION  ; or,  Walking,  Swimming,  and  Flying. 
By  J.  B.  Pettigrew,  M.D.,  F.R.S.  Second  Edition.  With 
II9  Illustrations.  5s. 

VIII.  RESPONSIBILITY  IN,  MENTAL  DISEASE.  By  Henry 
Maudsley,  M.D.  Second  Edition.  5s. 

IX.  THE  NEW  CHEMISTRY.  By  Professor  J.  P.  Cooke,  of  the 
Harvard  University.  Second  Edition.  With  31  Illus- 
trations. 5s. 

X.  THE  SCIENCE  OF  LAW.  By  Professor  Sheldon  Amos. 
Second  Edition.  5s. 

XI.  ANIMAL  MECHANISM.  A Treatise  on  Terrestrial  and  Aerial 
Locomotion.  By  Professor  E.  J.  Marey.  With  117  Illus- 
trations. Second  Edition.  5s. 

XII.  THE  DOCTRINE  OF  DESCENT  AND  DARWINISM.  By 

Professor  Oscar  Schmidt  (Strasburg  University).  Second 
Edition.  With  26  Illustrations.  5s. 

XIII.  THE  HISTORY  OF  THE  CONFLICT  BETWEEN  RELIGION 
AND  SCIENCE.  By  Professor  J.  W.  Draper.  Fifth 
Edition.  5s. 
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Henry  S.  King  & Co.^8  Publications. 


International  Scientifio  Sériés  (The). 

XIV.  rUNGI  ; their  Nature,  Influences,  Uses,  etc.  By  M.  C.  Cooke, 
M.A.,  LL.D.  Edited  by  the  Rev.  M.  J.  Berkeley,  M.A., 
F.L.S.  Second  Edition.  Crown  8vo.  With  numerous 
Illustrations.  5s. 

XV.  THE  CHEMICAL  EFFECTS  OF  LIGHT  AND  PHOTOGRAPHY. 

By  Dr.  Hermann  Vogel  (Polytechnic  Academy  of  Berlin). 
Second  Edition.  With  100  Illustrations.  5s. 

XVI.  THE  LIFE  AND  GROWTH  OF  LANGUAGE.  By  William 

Dwight  Whitney,  Professor  of  Sanskrit  and  Comparative 
Philology  in  Yale  College,  New  Haven.  Second  Edition. 
Crown  8vo.  5s. 

XVII.  MONEY  AND  THE  MECHANISM  OF  EXCHANGE.  By  Prof. 

W.  Stanley  devons.  Crown  8vo.  5s. 

XVIII.  THE  NATURE  OF  LIGHT:  With  a General  Account  of 
Physical  Optics.  By  Dr.  Eugene  Lommel,  Professor  of 
Physics  in  the  University  of  Erlangen.  With  148  Illustra- 
tions and  a table  of  Spectra  in  Chromolithography.  5s. 

XIX.  ANIMAL  PARASITES  AND  MESSMATES.  By  Monsieur 
Van  Beneden,  Professor  of  the  University  of  Louvain,  Cor- 
respondent of  the  Institute  of  France.  Crown  8vo.  With 
83  Illustrations.  5s. 

XX.  THE  FIVE  SENSES  OF  MAN.  By  Professor  Bernstein,  of 
the  University  of  Halle.  Crown  8vo. 

XXI.  FERMENTATIONS.  By  Professor  Schutzenberger,  Director 
of  the  Chemical  Laboratory  at  the  Sorbonne.  Crown  8vo. 
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International  Scientific  Sériés  (The). 

Forthcoming  Volumes. 

Prof.  W.  Khstgdon  Clifford,  M.A.  The  First  Principles  of  the 
Exact  Sciences  explained  to  the  Non-mathematical. 

Prof.  T.  H.  Huxley,  LL.D.,  F.R.S.  Bodily  Motion  and 
Consciousness. 

Dr.  W.  B.  Carpenter,  LL.D.,  F.R.S.  The  Physical  Geography 
of  the  Sea. 

Prof.  William  Odling,  F.R.S.  The  Old  Chemistry  viewed  from 
the  New  Standpoint. 

W.  Lauder  Lindsay,  M.D.,  F.R.S.E.  Mind  in  the  Lower  Animais. 

Sir  John  Lubboce:,  Bart.,  F.R.S.  On  Ants  and  Bees. 

Prof.  W.  T.  Thiselton  Dyer,  B.A.,  B.Sc.  Form  and  Habit  in 
Flowering  Plants. 

Mr.  J.  N.  Lockyer,  F.R.S.  Spectrum  Analysis. 

Prof.  Michael  Foster,  M.D.  Protoplasm  and  the  Cell  Theory. 

H.  Charlton  Bastian,  M.D.,  F.R.S.  The  Brain  as  an  Organ  of 
Mind. 

Prof.  A.  O.  Ramsay,  LL.D.,  F.R.S.  Earth  Sculpture:  Hills, 
Valleys,  Mountains,  Plains,  Rivers,  Lakes;  how  they  were  Pro- 
duced,  and  how  they  hâve  been  Destroyed. 

Prof.  Rudolph  Virchow  (Berlin  Univ.)  Morbid  Physiological 
Action. 

Prof.  Claude  Bernard.  History  of  the  Théories  of  Life. 

Prof.  H.  Sainte-Claire  Deville.  An  Introduction  to  General 
Chemistry. 

Prof.  WuRTZ.  Atoms  and  the  Atomic  Theory. 

Prof.  De  Quateefages.  The  Human  Race. 

Prof.  Lacaze-Duthiers.  Zoology  since  Cuvier. 

Prof.  Berthelot.  Chemical  Synthesis. 


Henry  S.  Ring  é Co.^s  Publications. 
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International  Scientific  Sériés  (The). 

{Forthcoming  Volumes.) 

Prof.  J.  Rosenthal.  General  Physiology  of  Muscles  and  Nerves. 

Prof.  James  D.  Dana,  M.A.,  LL.D.  On  Cephalization  ; or,  Head- 
Characters  in  the  Gradation  and  Progress  of  Life. 

Prof.  S.  W.  Johnson,  M.A.  On  the  Nutrition  of  Plants. 

Prof.  Austin  Feint,  Jr.  M.D.  The  Nervous  System,  and  its 
Relation  to  the  Bodily  Functions. 

Prof.  Ferdinand  Cohn  (Breslau  Univ.)  Thallophytes  (Algæ, 
Lichens,  Fungi). 

Prof.  Hermann  (University  of  Zurich).  Respiration. 

Prof.  Leuckart  (University  of  Leipsic).  Outlines  of  Animal 
Organization. 

Prof.  Liebreich  (University  of  Berlin).  Outlines  of  Toxicology, 

Prof.  Kundt  (University  of  Strasburg).  On  Sound. 

Prof.  Rees  (University  of  Erlangen).  On  Parasitic  Plants. 

Prof.  Steinthal  (University  of  Berlin).  Outlines  of  the  Science 
of  Language. 

P.  Bert  (Professor  of  Physiology,  Paris).  Forms  of  Life  and 
other  Cosmical  Conditions. 

E.  Alglave  (Professor  of  Constitutional  and  Administrative  Law 
at  Douai,  and  of  Political  Economy  at  Lille).  The  Primitive 
Eléments  of  Political  Constitutions. 

P.  Lorain  (Professor  of  Medicine,  Paris).  Modem  Epidémies. 

Mons.  Freidel.  The  Functions  of  Organic  Chemistry. 

Mons.  Debray.  Precious  Metals. 

Prof.  CoRFiELD,  M.A.,  M.D.  (Oxon.)  Air  in  its  relation  to  Health. 

Prof.  A.  Giard.  General  Embryology. 
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Ignotus. 

CTJLMSHIRE  EOLK.  A Novel.  New  and  Cheap  Edition. 
In  1 vol.  Crown  8vo.  6s. 

Ingelow  (Jean). 

THE  UTILE  WONDEK-HORN.  A Second  Sériés  of  “ Stories 
Told  to  a Child.”  With  Fifteen  Illustrations.  Square  24mo. 
3s.  6d. 

OFF  THE  SKELLIGS.  (Her  First  Eomance.)  4 vols.  Crown 
8vo.  42s. 

Jackson  (T.  G.) 

MODERN  GOTHIC  ARCHITECTURE.  Crown  8vo.  5s. 

Jacob  (Maj.-Gen.  Sir  G.  Le  Grand),  K.C.S.L,  C.B. 

WESTERN  INDIA  BEFORE  AND  DURING  THE  MUTINIES. 

Pictures  drawn  from  life.  Second  Edition.  Crown  8vo.  7s.  6d. 

Jenkins  (E.)  and  Kaymond  (J.),  Esqs. 

A LEGAL  HANDBOOK  FOR  ARCHITECTS,  BUILDERS,  AND 
BUIhDING  OWNERS.  Second  Edition  Revised.  Crown  8vo.  6s. 

Jenkins  (Kev.  E.  C.),  M.A.,  Eector  of  Lyminge,  and 

Honorary  Canon  of  Canterbiiry. 

THE  PRIVILEGE  OF  PETER,  Legally  and  Historically  Ex- 
amined,  and  the  Claims  of  the  Roman  Church  compared  with  the 
Scriptures,  the  Councils,  and  the  Testimony  of  the  Popes  them- 
selves.  Fcap.  8vo.  3s.  6d. 

Jenkins  (Edward),  M.P. 

GLANCES  AT  INNER  ENGLAND.  A Lecture  delivered  in  the 
United  States  and  Canada.  Crown  8vo.  5s. 

GINX’S  BABY  : His  Birth  and  other  Misfortunes.  Thirty- 
fourth  Edition.  Crown  8vo.  2s. 

LUCHMEE  AND  DILLO.  A Story  of  West  Indian  Life.  2 vols. 
Demy  8vo.  Illustrated.  [^Freparing. 

LITTLE  HODGE.  A Christmas  Country  Carol.  Fourteenth 
Thousand.  With  Five  Illustrations.  Crown  8vo.  5s. 

A Cheap  Edition  in  paper  covers,  price  Is. 

LORD  BANTAM.  Seventh  Edition.  Crown  8vo.  2s.  6d. 

Jevons  (Prof.  W.  Stanley). 

MONEY  AND  THE  MECHANISM  OF  EXCHANGE.  Crown 
8vo.  5s. 

Being  Vol.  XVII.  of  the  International  Scientific  Sériés. 


Henry  S.  King  & Co.'s  Publications. 
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Kaufmann  (Eev.  M.),  B.A. 

_ SOCIALISM  : Its  Nature,  its  Dangers,  and  its  Eemedies  con- 
sidered.  Crown  8vo.  7s.  Qd. 

Keating  (Mrs.) 

HONOR  BLAKE  : The  Story  of  a Plain  Woman.  2 vols- 
Crown  8vo.  21s. 

Ker  (David). 

ON  THE  ROAD  TO  KHI  VA.  Illustrated  with  Photographe  of 
the  Country  and  its  Inhabitants,  and  a copy  of  the  Official  Map 

1 vT  8vo^  Campaign,  from  the  Survey  of  Captain  Leusilim 

cSsr  "*■ 

iiKi.™.  »»  '»•  r»«ris.  O».. 

Books  for  the 

King  (Alice). 

A CLUSTER  OF  LIVES.  Crown  8vo.  7s.  6d. 

King  (Mrs.  Hamilton). 

Note® 

4 Cloth. 

KraGSFORD  (Eev.  P w.),  M.A.,  Vicar  of  St.  Thomas’s, 
btamford  Hill  ; late  Chaplam  H.  E.  I.  C.  (Bengal  Presidency). 

Discussions  upon  some  of 
8vo  ^ Topzcs  of  the  Day.  “ Audi  alteram  partem.”  Crown 

Knight  (Annette  F.  C.) 

POEMS.  Fcap.  8vo.  Cloth.  5s. 

Lacordaire  (Eev.  Père). 

LIFE  : Conférences  delivered  at  Toulouse.  Crown  8vo  A 
New  and  Cheaper  Edition.  3s.  Od.  ^ 

Lady  of  Lipari  (The). 

A Poem  in  Three  Cantos.  Fcap.  8vo.  5s. 
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Laueie  (J.  s.),  of  the  Inner  Temple,  Barrister-at-Law  ; 
formerly  H.M.  Inspecter  of  Schools,  England  ; Assistant  Eoyal 
Commissioner,  Ireland  ; Spécial  Commissioner,  African  Settle- 
ment  ; Director  of  Public  Instruction,  Ceylon. 

EDTJCATIONAL  COURSE  OF  SECULAR  SCHOOL  BOOKS  FOR 
INDIA. 

The  following  Worhs  are  now  ready  : — • 

THE  FIRST  HINDUSTANI  READER.  Stitf  linen  wrapper,  6d. 

THE  SECOND  HINDUSTANI  READER.  Stiff  linen  wrapper,  6dr 

GEOGRAPHY  OF  INDIA  ; with  Maps  and  Historical  Appendix, 
tracing  the  growth  of  the  British  Empire  in  Hindustan.  128  pp. 
feap.  8vo.  Cloth.  Is.  6d. 

In  the  Press  : — 

ELEMENTARY  GEOGRAPHY  OF  INDIA. 

FACTS  AND  FEATURES  OF  INDIAN  HISTORY,  in  a sériés 
of  alternating  Reading  Lessons  and  Memory  Exercises. 

Laymann  (Captain),  Instmctor  of  Tactics  at  the 

Military  College,  Neisse. 

THE  FRONTAL  ATTACK  OF  INFANTRY.  Translated  by 
Colonel  Edward  Newdigate.  Crown  8vo.  2s.  6d. 

L.  D.  S. 

LETTERS  FROM  CHINA  AND  JAPAN.  1 vol.  Crown  8vo., 
with  Illustrated  Title-page.  7s.  6d. 

Leander  (Eichard). 

FANTASTIC  STORIES.  Translated  from  the  German  by 
Paulina  B.  Granville.  With  Eight  full-page  Illustrations  by 
M.  E.  Fraser-Tytler.  Crown  8vo.  5s. 

One  of  Henry  S.  King  and  Co.’s  Five  Shilling  Books  for 
the  Yoimg. 

Leathes  (Kev.  Stanley),  M.A. 

THE  GOSPEL  ITS  OWN  WITNESS.  Being  the  Hulsean 
Lectures  for  1873.  1 vol.  Crown  8vo.  5s. 

Lee  (Eev.  Frederick  George),  D.C.L. 

THE  OTHER  WORLD  ; or,  Glimpses  of  the  SupernaturaL 
Being  Facts,  Records,  and  Traditions,  relating  to  Dreams, 
Omens,  Miraculous  Occurrences,  Apparitions,  Wraiths,  Warn- 
ings,  Second-sight,  Necromancy,  Witchcraft,  etc.  2 vols.  A 
New  Edition.  Crown  8vo.  15s. 


Eermj  S.  Kîng  â Co.'s  Publications. 
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Lee  (Holme). 

HER  TITLE  OE  HONOUR.  A Book  for  Girls.  New  Edition 
Crown  8vo.  With  a Frontispiece.  5s. 

Lenoir  (J). 

FAYOUM  ; or,  Artists  in  Egypt.  A Tour  with  M.  Gérome 

and  others  Crown  8vo.  A New  and  Cheaper  Edition.  With 
13  Illustrations.  3s.  Qd. 

Listado  (J.  T.) 

CIVIL  SERVICE.  A Novel.  2 vols.  Crown  8vo. 

Lorimer  (Peter),  D.D. 

JOHN  KNOX  AND  THE  CHURCH  OF  ENGLAND:  His  work 

ëirt's.  Semy'sm  ^ ""d 

Lover  (Samuel),  E.H.A. 

THE  LIFE  OF  SAMUEL  LOVER,  R.H.A  * Arfi^tiV  T 
and  Musical.  AVith  Sélections  from  his  Unpublished  Papers  aSd 

Lower  (Mark  Aiitony),  M.A,  F.S.A. 

WAYSIDE  NOTES  IN  SCANDINA VIA.  Bein<>  No1p«  T.  1 

in  the  North  of  Europe.  Crown  8vo.  9s.  “ l’ave! 

Lyons  (E.  T.),  Assistant-Surgeon,  Bengal  Armv 
A TEEATISE  ON  EEIAPSING  FEVEE.  Post  8vo.  7^  6Æ 
Macaülay  (James),  M.A.,  M.D.,  Ediii. 

PiihUo^n,w-  ^ Observation,  with  Eemarks  on  Irish 

3s  6^  8vo.  A New  and  Ciieaper  Edition 

Mac  Caethy  (Denis  Florence) 

8vo“âofh!|?t  e““^V  «P--!*-  rost 

Mac  Donald  (George), 

W0EKIN6  GENIUS  With 
8vô  â 6d™  “"®bes.  Second  Edition.  ' Crown 

for°the  Yo4""  ®-  “J  Sizpenny  Booka 

MALCOLM.  A Novel.  Second  Edition.  3 vols  Crown  8vo 

Crown  8vo  " 

A Novel  2 “ CMstina  North.” 
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Mac  Kenna  (Stephen  J.) 

PLUCKY  FELLOWS.  A Book  for  Boys.  With  Six  Illustrations. 
Second  Edition.  Crown  8vo.  3s.  Qd. 

One  of  Henry  S.  King  and  Co.’s  Three  and  Sixpenny  Books 
for  the  Young. 

AT  SCHOOL  WITH  AN  OLD  DRAGOON.  Crown  8vo.  With 
Six  Illustrations.  5s. 

One  of  Henry  S.  King  and  Co.’s  Five  SMlling  Books  for 
the  Young. 

Maclachlan  (Archibald  Neil  Campbell),  M.A. 

WILLIAM  ATTGUSTUS,  DUKE  OF  CUMBERLAND;  being  a 
Sketch  of  his  Military  Life  and  Character,  chiefly  as  exhibited 
in  the  General  Orders  of  his  Royal  Highness,  1745—1747.  Post 
8vo.  With  Illustrations.  15s. 

Mair  (R.  S.),  M.D.,  F.R.C.S.E.,  late  Deputy  Coroner 

of  Madras. 

THE  MEDICAL  GUIDE  FOR  ANGLO-INDIANS.  Being  a 
Compendium  of  Advice  to  Europeans  in  India,  relating  to  the 
Préservation  and  Régulation  of  Health.  With  a Supplément  on 
the  Management  of  Children  in  India.  Crown  8vo.  Limp  cloth. 
3s.  6d. 

Manning  (The  Most  Rev.  Archbishop). 

ESSAYS  ON  RELIGION  AND  LITERATURE,  By  varions 
Writers.  Demy  8vo.  10s.  6d. 

Contents  ;^The  Philosophyof  Christianity— Mystic  Eléments 
of  Religion— Controversy  with  the  Agnostics— A Reasoning 
Thought— Darwinism  brought  to  Book— Mr.  Mill  on  Liberty  of 
the  Press — Christianity  in  relation  to  Society — The  Religions 
Condition  of  Germany— The  Philosophy  of  Bacon— Catholic 
Laymen  and  Scholastic  Philosophy. 

Marey  (E.  J.) 

ANIMAL  MECHANICS.  A Treatise  on  Terrestrial  and  Aerial 
Locomotion.  Second  Edition.  With  117  Illustrations.  5s. 

Volume  XI.  of  the  International  Scientific  Sériés. 

Markewitch  (B.) 

THE  NEGLECTED  QUESTION.  Translated  from  the  Russian, 
by  the  Princess  Ourousoff,  and  dedicated  by  Express  Permission 
to  Her  Impérial  and  Royal  Highness  Marie  Alexandrovna,  the 
Duchess  of  Edinburgh.  2 vols.  Crown  8vo.  14s. 

Marriott  (Maj.-Gen.  W.  E.),  C.S.I. 

A GRAMMAR  OF  POLITICAL  ECONOMY.  Crown  8vo.  6s. 


Henry  S.  King  & CoJs  Publications. 
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Marshall  (Hamilton). 

THE  STORY  OF  SIR  EDWARD’S  WIFE.  A Novel.  1 vol. 
Crown  8vo.  10s.  Qd. 

Maezials  (Théophile). 

THE  GALLERY  OF  PIGEONS,  and  other  Pooms.  Crown  8vo. 
4s.  Qd. 


Masterman  (J.) 

HALF-A-DOZEN  DAUGHTERS.  Crown  8vo.  With  a Frontis- 
piece.  .3s.  Qd. 

One  of  the  Cornhill  Library  of  Fiction. 

Maudsley  (Dr.  Henry). 

RESPONSIBILITY  IN  MENTAL  DISEASE.  Second  Edition.  5s. 
Vol.  VIII.  of  the  International  Scientific  Sériés. 

Maughan  (William  Charles). 

THE  ALPS  OF  ARABIA;  or,  Travels  throiigh  Egypt,  Sinai, 
Arabia,  and  the  Holy  Land.  Demy  8vo.  IVith  Map.  A New 
and  Cheaper  Edition.  5s. 

Maurice  (C.  Edmund). 

LIVES  OF  ENGLISH  POPULAR  LEADERS.  No.  1. — Stephen 
Langton.  Crown  8vo.  7s.  Qd. 

No.  2. — Tylek,  Ball,  and  Oldcastle.  Crown  8vo.  7s.  Qd. 

Medley  (Lieut.-Col.  J.  Gr.),  Royal  Engineers. 

AN  AUTUMN  TOUR  IN  THE  UNITED  STATES  AND  CANADA 

Crown  8vo,  5s. 


Menzies  (Sutherland). 

MEMOIRS  OF  DISTINGUISHED  WOMEN.  2 vols.  Post  8vo. 


Meugens  (Miss  H.  R.) 

LITTLE  MINNIE’S  TROUBLES.  An 

Illustrated  by  Mr.  W.  H.  Hughes.  Fcap. 
A Simple  Chronicle  of  a Child’s  Life. 


Every-day  Chronicle, 
3s.  Qd. 


Micklethwaite  (J.  T.),  F.S.A. 

MODEEN  PAKISH  CHUECHES  : Tlieir  Plan,  Desim  and 
Furniture.  Crown  8vo.  7s.  Qd.  ’ 


Mirus  (Major-Greneral  von). 

CAVALEY  PIELD  l^TY.  Translated  by  Captain  Frank  S. 
Russell,  14th  (King  s)  Hussars.  Crown  8vo.  Cloth  limp  7s  Qd  ■ 
This  work  is  one  of  Henry  S.  King  and  Co.’s  Military  Sériés  ’ 
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Mooee  (Kev.  Daniel),  M.A. 

CHRIST  AND  HIS  CHURCH.  A Course  of  Lent  Lectures, 
delivered  in  the  Parish  Churcli  of  Holy  Trinity,  Paddington,  Py 
the  autlior  of  “The  Age  and  the  Gospel  : Hulsean  Lectures,”  etc. 
Crown  8vo.  3s.  6d. 

Moore  (Kev.  Thomas),  Yicar  of  Christ  Church, 

Chesham. 

SERMONETTES  : on  Synonymous  Texts,  taken  from  the  Bible 
and  Book  of  Common  Prayer,  for  the  Study,  Family  Reading,  and 
Private  Dévotion.  Small  Crown  8vo.  4s.  6d. 

Morell  (J.  E.) 

EirCLID  SIMPLIFIED  IN  METHOD  AND  LANGUAGE.  Being 
a Manual  of  Geometry  on  the  French  System.  Fcap.  8vo.  2s.  Qd 

Morice  (Kev.  F.  D.),  M.A.,  Fellow  of  Queen’s  College, 

Oxford. 

THE  OLYMPIAN  AND  PYTHIAN  ODES  OF  PINDAR.  A New 

Translation  in  English  Verse. 

Morley  (Susan). 

AILEEN  FERRERS.  A Novel.  2 vols.  Crown  8vo. 
THROSTLETHWAITE.  3 vols.  Crown  8vo. 

Morse  (Edward  S.),  Ph.  D.,  late  Professer  of  Com- 
parative Anatomy  and  Zoology  in  Bowdoin  College. 

FIRST  BOOK  OF  ZOOLOGY.  With  numerous  Illustrations. 

Mostyn  (Sydney). 

PERPLEXITY.  A Novel.  3 vols.  Crown  8vo. 

Musgrave. 

STUDIES  IN  POLITICAL  ECONOMY.  6s. 

NaakÈ  (John  T.),  of  the  British  Muséum. 

SLAVONIC  FAIRY  TALES.  From  Russian,  Servian,  Polish, 
and  Bohemian  Sources.  With  Four  Illustrations.  Crown  8vo. 
5s. 

Newman  (John  Henry),  D.D. 

CHARACTERISTICS  FROM  THE  WRITINGS  OF  DR.  J.  H 
NEWMAN.  Being  Sélections,  Personal,  Historical,  Philosophical, 
and  Religions,  from  his  varions  Works.  Arranged  with  the 
Author’s  Personal  approval.  Second  Edition.  Crown  8vo.  With 
Portrait.  6s. 
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Senry  S,  King  & Co.’s  Publications. 


Newman  (Mrs.) 

TOO  lATE.  A Novel.  2 vols.  Crown  8vo. 

Noble  (James  Ashcroft). 

DwelSrœr’  C^oZtrr  “ 

Norman  People  (The). 

th^Brit^h^mtoioM^Md ^ Existing  Descendants  in 
handsome  v2me  Tvo  21* 

Noeris  (Eev.  A.) 

THE  INNEE  AND  ORTEE  LIFE  POEMS.  Fcap.  8vo.  6e. 

Noteege  (John),  A.M. 

Oriental  Sporting  Magazine  (The). 

Page  (H.  A.) 

norfirrpuSeSfc^nV  ^pfst  6^"^ 

Page  (Capt.  S.  Plood). 

discipline  and  DPTTT  T 

■London  Scottish  Eifle  Volunteers'"^  Lectures  dellvered  to  the 
8vo.  1«.  volunteers.  Cheaper  Edition.  Crown 

Palgrave  (W.  Gifford). 

8v?^^(ao1™xfra  güt.  Narrative.  2 vols.  Crown 

Parker  (Joseph),  D.D. 

of™^ Hdy^Gh™witt°sSi?re°^^^^  Personalityand  Ministry 
Demy  8vo.  12s.  reference  to  current  discussions. 

Parr  (Harriett). 

ECHOES  or  A FAMOITS  Ytap  n 

Paul  (C.  Kegan). 

SAM™wit'''HirFt‘“^  6*- 

KAEIES.  2 vols.  WithPoSts^'^'Sy^vt™ 
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Payne  (John). 

SONGS  OF  LIFE  AND  DEATH.  Crown  8vo.  5s. 

Payne  (Professor). 

LECTURES  ON  EDUCATION.  6d.  each. 

I.  Pestalozzi  : the  Influence  of  His  Principles  and  Practice. 

II.  Frôbel  and  the  Kindergarten  System.  Second  Edition. 

III.  The  Science  and  Art  of  Education. 

IV.  The  True  Foundation  of  Science  Teaching. 

Pelletan  (Eugène). 

THE  DESERT  PASTOR,  JEAN  JAROUSSEAU.  Translated 
from  the  French.  Ey  Colonel  E.  P.  De  L’Hoste.  With  an 
Engraved  Frontispiece.  Fcap.  8vo.  New  Edition.  3s.  6d. 

Peneice  (Major  J.),  B.A. 

A DICTION ARY  AND  GLOSS ARY  OF  THE  KO-RAN.  With 
copions  Grammatical  Référencés  and  Explanations  of  the  Text. 
4to.  21s. 

Peeceval  (Eev.  P.) 

TAMIL  PROVERBS,  WITH  THEIR  ENGLISH  TRANSLATION. 

Containing  upwards  of  Six  Thousand  Proverbs.  Third  Edition. 
8vo.  Sewed.  9s. 

Peeeiee  (Amelia). 

A WINTER  IN  MOROCCO.  With  Four  Illustrations.  Crown 
8vo.  A New  and  Cheaper  Edition.  3s.  6d. 

A GOOD  MATCH.  A Novel.  2 vols.  Crown  8vo. 

Peschel  (Dr.) 

MANKIND  : A Scientific  Study  of  the  Races  and  Distribution 
of  Man,  considered  in  their  Bodily  Variations,  Languages,  Occupa- 
tions, and  Religions. 

Pettigeew  (J.  B.),  M.D.,  E.E.S. 

ANIMAL  LOCOMOTION;  or,  Walking,  Swimming,  and  Flying. 
Second  Edition.  With  119  Illustrations.  5s. 

Volume  VII.  of  the  International  Scientific  Sériés. 

PiGGOT  (John),  F.S.A,  F.E.G.S. 

PERSIA— ANCIENT  AND  MODERN.  Post  8vo.  10s.  6d. 

PousHKiN  (Alexander  Serguevitch). 

RUSSIAN  ROMANCE.  Translated  from  the  Taies  of  Belkin, 
etc.  By  Mrs.  J.  Buchan  Telfer  (née  Mouravieff ).  Cr.  8vo.  7s.  6d. 
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Henry  8.  King  & Co.’s  Publications. 


Power  (Harriet). 

THEM  EMPLOY  AND  AMUSE 

PowLETT  (Lient.  Norton),  Eoyal  Artillery. 

Crowfsv^sf  “ ENGIISH  VERSE. 

Presbyter. 

the  Doctrine  ^ontaTned^nThf  D^nn^^^  ehowinj;  th.at 

co^moni,  e^^led  Athanasian  is  unsc^^Ü'^sTnalf f 


Crown  8vo.  Gs. 


Price  (Prof.  Bonamy). 

CURRENCY  AND  BANKING.  One  Vol. 

Pkoctor  (Richard  A.) 

.OTJR  PLACE  AMONG  INEINTTTT’q  \ q • c ^ 

trasting  our  little  abode  in  space  and  O ^ con- 

aronnd  ns.  To  wliicli  are  arK  ^ Tnfinities 

“TheJewishSabbath.”  & ™ Astrology,”  and 

Wofdl3^ool®V°L.nenr^  "f  ^-aya  on  the 

Edition.  Crown  8vo.  6a.  ^ ^ Erontispiece.  Second 

■Ranking  (B.  Montgomerie). 

STREAMS  FROM  HIDDEN  SOURCES.  Crown  8ro.  6a. 


Ready-Money  BIortiboy. 


™ A Matter-of-Fact  Story.  Crown 
h.s  la  one  of  the  volumea  of  the  Cornhill  Library  of  Fiction. 

Reaney  (Mrs.  G.  S.) 

WOSIANHOOD^^WitTa^onr  ’ OIREHOOD  TO 

One  of  Henrv  q irr„  , C™'™  8vo.  5«. 

Young.  ^ “J  Co.  s Five  Shilling  Booka  for  the 

anfc^'otoge^MTe^ta^  «TORIES,  for  Home  Readin. 

etc.  3 Ilfustrationa®  • 1*.  oU  «ip"” 

Reginald  Bramble. 

An  Aut^tography‘^“vÆ  Cr2nXof 
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Reid  (T.  Wemyss). 

CABINET  POBTEAITS.  Biographical  Sketches  of  Statesmen 
of  tke  Day.  1 vol.  Crown  8vo.  7s.  Ç>d. 

Rhoades  (James). 

TIMOLEON.  A Dramatic  Poem.  Fcap.  8vo.  5s. 

Ribot  (Professer  Th.) 

CONTEMPORARY  ENGLISH  PSYCHOLOGY.  La.  post  8vo.  9s. 

An  analysis  of  thé  views  and  opinions  of  the  following  meta- 
pliysicians,'as  expressed  in  their  writings: — James  Mill,  Alexander 
Bain,  John  Stuart  Mill,  George  H.  Lewes,  Herbert  Spencer, 
Samuel  Bailey. 

HEREDITY  : A Psychological  Study  on  its  Phenomena,  its 
Laws,  its  Causes,  and  its  Conséquences.  1 vol.  Large  crown 
8vo.  9s. 

Robertson  (The  Late  Rev.  F.  W.),  M.A. 

THE  LATE  REV.  F.  W.  ROBERTSON,  M.A.,  LIFE  AND 
LETTERS  OF,  Edited  by  the  Eev.  Stopford  Brooke,  M.A., 
Chaplain  in  Ordinary  to  the  Queen. 

I.  2 vols.,  uniform  with  the  Sermons.  With  Steel  Portrait.  7s.  Qd. 

II,  Library  Edition,  in  Demy  8vo.  with  Two  Steel  Portraits.  12s, 

III.  A Popular  Edition,  in  1 vol.  6s. 

New  and  Cheaper  Editions  : — 

SERMONS. 

Vol.  I.  Small  crown  8vo.  3s.  6d. 

Vol.  IL  SmaU  crown  8vo.  3s.  6d. 

Vol.  III.  ,Small  crown  8vo.  3s.  Qd. 

Vol.  IV.  Small  crown  8vo.  3s.  6d. 

EXPOSITORY  LECTURES  ON  ST.  PAUL’ S EPISTLE  TO  THE 
CORINTHIANS.  Small  crown  8vo.  5s. 

AN  ANALYSIS  OF  MR.  TENNYSON’S  “IN  MEMORIAM.” 

(Dedicated  by  Permission  to  the  Poet-Laureate.)  Fcap.  8vo.  2s. 

THE  EDUCATION  OF  THE  HUMAN  RACE.  Translated  from 
the  German  of  Gotthold  Ephraim  Lessing.  Fcap.  8vo.  2s.  6d. 

The  dbove  Works  can  also  he  had  hound  in  half  morocco. 

A Portrait  of  the  late  Eev.  F.  W.  Eobertson,  mounted  for 
framing,  can  be  had,  price  2s.  6d. 

NOTES  ON  GENESIS.  Uniform  with  the  Sermons. 

LECTURES  AND  ADDRESSES,  with  other  literary  remains. 
A New  Edition.  5s. 
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Eenry  8.  King  é Co.’s  Publications. 

-Ross  (Mrs.  Ellen),  (“  Nelsie  Brook.”) 

Eoxbükghe  Lothian. 

DANTE  AND  BEATRICE  EROM  1282  TO  i9Qn  a t> 

1vol.  PostSvo.  cioth.  TO  1290.  A Romance. 

Russell  (William  Clark). 

MEMOIES  OF  mes.  LÆTITIA  BOOTHBY.  Crown  8vo.  7s.  Gd. 

Eüssell  (E.  E.) 

IEVING  AS  HAMLET.  DemySvo.  Second  Edition.  Sewed.  is. 

“Marshall  Vavasonr.” 

the  West  Coast  A Book^f^’  7^  ^ïi^^sliipman’s  Adventures  on 

Second  EdS"  il^-trations. 

fo/tke  Sixpenny  Books 

Samarow  (Cregor). 

TrSfed  by  f X' C^oVn  8va 

Saunders  (Katherine). 

r 3 vols.  Crown  8 vo 

GIDEON’S  ROCK,  and  other  Stories.  1 vol  Crown  8vo  r 
JO  AN  MERRYWEATHER  on  i o ' ^ ^ 

8vo.  6s.  Stories.  1 vol.  Crown 

A Story  of  the  Sea.  1 vol 

Ida-s  Story-Little  Mrssy-Thfshaten  nS®''" 

Saunders  (John). 

ABS^BEA^^r®™-  ^'«“‘-Piece.  3s.  6d. 

3s.  6d.  Crown  8vo.  AVith  Frontispiece. 

FiatT  ®‘’P‘*rate  volumes  of  the  Cornhill  Library  of 

Crow^8va^°^^’  The  Story  of  the  Mine.  3 vols. 
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ScHELL  (Major  von). 

THE  OPEEATIONS  OF  THE  FIRST  ARMY  UNDER  GEN.  VON 
GOEBEN.  Translated  by  Col.  0.  H.  von  Wright.  Four  Maps. 
Demy  8vo.  9s. 

THE  OPERATIONS  OF  THE  FIRST  ARMY  UNDER  GEN.  VON 
STEINMETZ.  Translated  by  Captain  E.  O.  Hollist.  Demy  8vo. 
10s.  Qd. 

These  works  form  separate  volumes  of  Henry  S.  King  and 
Co.’s  Military  Sériés. 

ScHERFF  (Major  W.  von). 

STUDIES  IN  THE  NEW  INFANTRY  TACTICS.  Parts  I.  and 
II.  Translated  from  the  German  by  Colonel  Lumley  Graham. 
Demy  8vo.  7s.  6d. 

This  Work  is  one  of  Henry  S.  King  and  Co.’s  Military  Sériés. 

Schmidt  (Prof.  Oscar),  Strasbiirg  University. 

THE  DOCTRINE  OF  DESCENT  AND  DARWINISM.  Second 
Edition.  26  Illustrations.  5s. 

Being  Vol.  XII.  of  the  International  Scientific  Sériés. 

HANDBOOK  OF  COMPARATIVE  ANATOMY.  Crown  8vo. 

Scott  (Patrick). 

THE  DREAM  AND  THE  DEED,  and  other  Poems.  Fcap. 
8vo.  5s. 

Seeking  his  Fortune,  and  other  Stories. 

SEEKING  HIS  FORTUNE,  and  other  Stories.  Crown  8vo. 
With  Four  Illustrations.  3s.  Qd. 

One  of  Henry  S.  King  and  Co.’s  Three  and  Sixpenny  Books 
for  the  Young. 

Senior  (Nassau  William). 

ALEXIS  DE  TOCQUEVILLE.  Correspondence  and  Conversa- 
tions with  Nassau  W.  Senior,  from  1833  to  1859.  Edited  by 
M.  C.  M.  Simpson.  2 vols.  Large  post  8vo.  21s. 

JOURNALS  KEPT  IN  FRANCE  AND  ITALY.  From  1818  to 
1852.  With  a Sketch  of  the  Révolution  of  1848.  Edited  by  his 
Daughter,  M.  C.  M.  Simpson.  2 vols.  Post  8vo.  24s. 

Seven  Autumn  Leaves. 

SEVEN  AUTUMN  LEAVES  FROM  FAIRYLAND.  Illustrated 
with  9 Etchings.  Square  crown  8vo.  3s.  6d. 


Henry  S.  King  & Co.^s  Publications. 
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Shadwell  (Major-General),  C.B. 

. ^OUNTAIN  WARFARE.  Illustrated  by  the  Campai^n  of  1799 
in  fewitzerland.  Seing  a Translation  of  the  Swiss  Narrative  com- 
piled  from  the  Works  of  the  Archduke  Charles,  Jomini,  and 
others.  Also  of  Notes  by  General  H.  Dufour  on  the  Campaign  of 
^e  Valtelline  m 1G35.  With  Appendix,  Maps,  and  Introductory 
Eemarks.  Demy  8vo.  16s.  ^ j 


Sheldon  (Philip). 

WOMAN’S  A RIDDIE  ; 

Crown  8vo. 


or,  Baby  Warmstrey.  A Novel.  3 vols. 


Shekman  (Gen.  W.  T.) 

Commander  of  the 

h ederal  Forces  in  tue  American  Civil  War.  By  Himself  2 vola 
Demysvo.  With  Map.  24s.  Copyright  EngllhEMul 

Shelley  (Lady). 

SHELLEY  MEMOEIALS  FEOM  AUTHENTIC  SOURCES.  With 
(now  flrst  pnnted)  an  Essay  on  Christianity  by  Bercy  Bysshe 
Shelley.  Third  Edition.  Crown  Svo.  With  Portrait  ^5^ 


Shipley  (Eev.  Orby),  M.A. 

STÜDIES  IN  MODERN  PROBLEMS. 

Crown  Svo.  2 vols.  5s.  each. 


By  varions  Writers. 


Contents. — Yol.  I. 


Sacramental  Confession. 
Abolition  of  the  Thirty- 
nine  Articles.  Part  I. 
The  Sanctity  of  Marriage. 
Création  and  Modem 
Science. 


Betreats  for  Persons  Livine 
the  World. 

Catholic  and  Protestant. 

The  Bishops  on  Confession 
the  Church  of  England. 


in 


in 


— Vol.  II. 


Contents. 

Some  Principles  of  Chris- 
tian Cérémonial. 

A Layman’s  View  of  Con- 
fession of  Sin  to  a Priest. 
Parts  I.  and  II. . 
Réservation  of  the  Blessed 
Sacrament. 


Missions  and  Preaching  Orders. 
Abolition  of  the  Thirty-nine 
Articles.  Part  II. 

The  First  Liturgy  of  Edward 
VI.  and  our  own  office  con- 
trasted  and  compared. 


Smedley  (M.  b.) 

BOARDING-OUT  AND  PAUPER  SCHOOLS  FOR  GIRLS 

ovo.  3s.  i)d. 


Crown 
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A List  of 
Smith  (Edward)  M.D.,  LL.B.,  E.E.S. 

HEALTH  AND  DISEASE,  as  influenced  by  tho  Daily,  Seasonal, 
and  other  Cyclical  Changes  in  the  Human  System.  A New 
lidition.  78.  6d. 

FOODS.  Third  Edition.  Profusely  Illustrated.  5s. 

Volume  III.  of  the  International  Scientific  Sériés. 

T DIETAEY  FOE  FAMILIES,  SCHOOLS,  AND  THE 

LABOUEING  CLASSES.  A New  Edition.  3s.  6d. 

CONSUMPTION  IN  ITS  EAELY  AND  EEMEDIABLE  STAGES 

A New  Edition.  7s.  6d. 


Smith  (Hubert). 

TENT  LIFE  WITH  ENGLISH  GIPSIES  IN  NOEWAY.  With 
h ive  fhll-page  Engravings  and  Thirty-one  smaller  Illustrations 
by  Whymper  and  others,  and  Map  of  the  Country  showing 
Koutes.  Second  Edition.  Eevised  and  Corrected.  8vo.  21s. 

SONGS  FOE  MüSIC. 

SONGS  FOE  MIJSIC.  By  Four  Friends.  Square  Crown  8vo.  5s. 

Containing  Songs  by  Eeginald  A.  Gatty,  Stephen  H.  Gatty, 
Greville  J.  Chester,  and  Juliana  H.  Ewing. 

SoME  Time  in  Ieeland. 

SOME  TIME  IN  IEELAND,  A Eecollection.  Crown  8vo. 
7s.  6d. 


Songs  of  Two  Woelds. 

SONGS  OF  TWO  WOELDS.  By  a New  Writer.  First  Sériés. 
Second  Edition.  Fcap.  8vo.  5s. 

SONGS  OF  TWO  WOELDS.  By  a New  Writer.  Second  Sériés. 
Second  Edition.  Fcap.  8vo.  5s. 

SONGS  OF  TWO  WOELDS.  By  a New  Writer.  Third  Sériés. 
Fcap.  8vo.  5s. 

Spencee  (Heebeet). 

THE  STUDY  OF  SOCIOLOGY.  Fourth  Edition.  Crown  8vo.  5s. 
Volume  V.  of  the  International  Scientific  Sériés. 

Stevenson  (Eev.  W.  Fleming). 

HYMNS  FOE  THE  CHUECH  AND  HOME.  Selected  and 
Edited  by  the  Eev.  W.  Fleming  Stevenson. 

The  most  complété  Hymn  Book  published. 

The  Hymn  Book  consists  of  Three  Parts  I.  For  Public  Wor- 
ship. — II.  For  Family  and  Private  Worship. — III.  For  Children. 

Published  in  varions  forms  and  priées,  the  latter  ranging 
from^  8d.  to  6s.  Lists  and  full  particulars  will  be  furnished  on 
application  to  the  Publishers. 


Benry  S.  King  & Co.’s  Publications. 
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Stewart  (Professor  Balfonr). 

WUh  ^Wrcl  Edition. 

Volume  VI.  of  tlie  International  Scientifîc  Sériés. 

Stretton  (Hesba).  Author  of  “ Jessica’s  First  Frayer  ” 

Illustrations. 

LOST  GIP.  Tliirty-eighth  Thousand.  "Witli  Six  Illntjfrn+in 
Square  crown  8vo.  Is.  6d.  * ^ J^^tu&trations. 

priÙPaT  Eàüion,  with  Twelve  IUmtrations, 

2s.™^  WONDEEFUL  LIFE.  Seventh  Thousand.  Fcap.  8vo. 

HESTEE  MOELEY’S  PROMISE.  3 vols.  Crown  8vo 
THE  DOCTOE'S  DILEMMA.  3 vols.  Crown  8vo 
FEIENDS  rai  DEATH.  With  Illustration.  CÆ 

W.),  Eoyal  (late  Bengal) 

The  History  of 

and  Plans.  2 vols.  8to.  ’ Services.  With  Maps 

O , T * [Preparing. 

Sully  (James). 

SENSATION  AND  INTUITION.  Demy  8vo.  10s.  6<i. 

Iaylor  (Eev.  J.  W.  Augustus),  M.A. 

POEMS.  Fcap.  8vo.  5s. 

Paylor  (Sir  Henry^. 

EDWIN  THE  PAIR  AND  ISAAC  COMNENUS.  3s.  Gd. 

SICILIAN  SUMMER  AND  OTHER  POEMS.  3s.  Gd. 

Pailor  (Colonel  Meadows),  C.S.I.,  M.K.I  A 

SEETA.  A Novel.  3 vols. 

THE  CONFESSIONS  OF  A THUG.  * 

TARA  : a Mahratta  Taie. 

RALPH  DARNELL. 

TIPPOO  SULTAN. 

Crown  8vo. 

pièce.  Each  E<lition  in  one  vol.  crown  Svo.  with  Frontis- 
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Tennyson  (Alfred). 

QUEEN  MAEY.  A Drama.  Crown  8vo.  6s. 

Tennyson’s  (Alfred)  Works.  Cabinet  Edition.  Ten 
Volumes.  Each  with  Portrait.  2s.  6d. 

Cabinet  Edition.  10  vols.  Complété  in  handsome  Orna- 
mental  Case.  28s. 

Tennyson’s  (Alfred)  Works.  Author’s  Edition.  Com- 
plété in  Eive  Volumes.  Cloth  gilt,  6s.  each;  half-morocco, 
Eoxburgh  style,  7s.  Qd.  each. 

EAELY  POEMS,  and  ENGLISH  IDYLLS.— Vol.  I. 

LOCKSLEY  HALL,  LTJCEETIUS,  and  other  Poems.— Vol.  II. 
THE  IDYLLS  OF  THE  KING  (Complété).— Vol.  III. 

THE  PRINCESS,  and  MAUD.— Vol.  IV. 

ENOCH  ARDEN,  and  IN  MEMORIAM.— Vol.  V. 


TENNYSON’S  IDYLLS  OF  THE  KING,  and  other  Poems. 
Illustrated  by  Julia  Margaret  Cameron.  1 vol.  Folio.  Half- 
bound  morocco,  cloth  sides.  Six  Guineas. 

Tennyson’s  (Alfred)  Works.  Original  Editions. 

POEMS.  Small  8vo.  6s. 

MAUD,  and  other  Poems.  Small  8vo.  3s.  Qd. 

THE  PRINCESS.  Small  8vo.  3s.  Qd. 

IDYLLS  OF  THE  KING.  Small  8vo.  5s. 

IDYLLS  OF  THE  KING.  Collected.  Small  8vo.  7s. 

THE  HOLY  GRAIL,  and  other  Poems.  Small  8vo.  4s.  Qd. 

GARETH  AND  LYNETTE.  Small  8vo.  3s. 

ENOCH  ARDEN,  etc.  Small  8vo.  3s.  Qd. 

SELECTIONS  FROM  THE  ABOYE  WORKS.  Square  8vo. 
Cloth,  3s.  Qd.  Cloth  gilt,  extra,  4s. 

SONGS  FROM  THE  ABOYE  WORKS.  Square  8vo.  Cloth 
extra,  3s.  Qd. 

IN  MEMORIAM.  Small  8vo.  4s. 

LIBRARY  EDITION.  In  6 vols.  8vo.  10s.  Qd.  each. 

POCKET  YOLUME  EDITION.  11  vols.  In  neat  case,  31s.  Qd. 

Ditto,  ditto.  Extra  cloth  gilt,  in  case,  35s. 

POEMS.  Illustrated  Edition.  4to.  25s. 


Henry  S.  King  é Co.^s  Publications. 
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Thomas  (Moy). 

LIFE.  Crown  8vo.  With  Frontispiece.  38.  Gd. 
Ini8  18  one  of  the  voliinie8  of  tliG  Cornliill  Library  of  Fiction. 


Thomson  (J.  T.),  F.E.G.S. 


HAKAYIT  ABDULLA.  The  Autobiography  of  a Malay  Munslii, 
betwoGn  tbe  year8  1808  and  1843.  Demy  8vo.  12s. 


Thompson  (A.  C.) 

PEELUDES.  A Volume  of  Poems. 
Thompson  (Painter  of  “ The  Koll  Call 


Illustrated  by  Elizabetli 
”)•  8vo.  7s.  6d. 


Thompson  (Kev.  A.  S.),  British  Chaplain  at  St 

Petersburg.  ^ 

Cr“  WANDEKBES.  A Volume  of  Sermons. 


Thoughts  in  Veese.  Small  crown  8vo.  Is.  Qd. 
Thring  (Eev.  Godfrey),  B.A. 

HYMNS  AND  SACRED  LYRICS.  1 vol.  Fcap.  8vo.  5s. 

Todd  (Herbert),  M.A. 

S Word.  A Poem.  Crown  8vo. 


Traherne  (Mrs.  Arthur). 


THE 

8vo.  A 


ROMANTIC  ANNALS  OF  A NAVAL  FAMILY 

New  and  Cheaper  Edition.  5s. 


Travers  (Mar.) 

THE  SPINSTERS  OF 

Crown  8vo. 


BLATCHINGTON. 


A Novel. 


Crown 


2 vols. 


Trevandrum  Observations. 

OF  MAGNETIC  DECLINATION  MA  DP  at 
trevandrum  and  AGUSTIA  MALLEY  in  thp  OKa 
of  his  Highness  the  Maharajah  of  Travancore  G C S 
Years  1852  to  1860.  Being  TrevandruTXinpfhl  ni  ® 
üons  Volume  I.  Diseussed^and  Edltrb/ 

fmp  Ho  cSh'  isl  ®‘>‘'“™‘'>™s.  With  an  Appondi^t! 

J‘îh  coufamap  Eeports  on  the  Ohserratories  ami 

pp.  X11.-116,  rnay  be  had  separately.  21s.  ’ 
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Tuener  (Kev.  Charles). 

SONNETS,  LYRICS,  AND  TRANSLATIONS.  Crown  8vo.  4«.  Cri. 

Tyndall  (J.),  LL.D.,  F.E.S. 


THE  FORMS  OF  WATER  IN  CLOUDS  AND  RIVERS  IGF 
AND  GLACIEES  With  Twentysix  lUaltrationf  Fourth 
Edition.  Crown  8vo.  5s. 

Volumo  I.  of  ttio  Intornational  Sciontiflc  Sorios. 


ÜMBRA  OXONIENSIS. 

RESULTS  OF  THE  EXPOSTULATION  OF  THE  RIGHT 
HONOURABLE  W E GLADSTONE,  in  theif  Eelatfon  thi 

Unity  of  Roman  Catliolieism.  Large  feap.  8vo.  5s. 


ÜPTON  (Koger  D.),  Captain  late  9th  Eoyal  Lancers. 

‘ -n  ARABIA.  An  Examination  of  the 

Lescent  of  Racers  and  Coursers.  With  Pedigrees  and  Frontis- 
piece.  Post  8vo.  9s. 


Vambery  (Prof.  Arminius),  of  the  University  of  Pesth. 

BOXHARA . Its  History  and  Con(juest.  Demy  8vo.  18s. 

Vanessa.'  By  the  Author  of  “Thomasina,”  etc.  A 
Novel.  SGCond  Edition.  2 vols.  Crown  8vo. 


Vaughan  (Eey.  C.  J.),  D.D. 

WORDS  OF  HOPE  FROM  THE  PULPIT  OF 
CHURCH.  Third  Edition.  Crown  8vo.  5s. 


THE  TEMPLE 


THE  SOLIDITY  OF  TRUE  RELIGION,  and  other  Sermons 
Preached  in  London  during  the  Election  and  Mission  Week 
February,  1874.  Crown  8vo.  3s.  6d.  ’ 


FORGET  THINE  OWN  PEOPLE.  An  Appeal  for  Missions. 
Crown  8vo.  3s.  6d. 

THE  YOUNG  LIFE  EQUIPPING  ITSELF  FOR  GOD’S  SER- 
VICE. Seing  Four  Sermons  Preached  before  the  University  of 
Cambridge,  in  November,  1872.  Fourth  Edition.  Crown  Svo 
3s.  6d. 


Vincent  (Capt.  C.  E.  H.),  late  Eoyal  Welsh  Fusiliers. 

ELEMENTARY  MILITARY  GEOGRAPHY,  RECONNOITRING 
AND  SKETCHING.  Compiled  for  Non-Commissioned  Officers 
and  Soldiers  of  ail  Arms.  Square  erown  8vo.  2s.  6d. 

RUSSIA’S  ADVANCE  EASTWARD.  Based  on  the  Official 
Reports  of  Lieutenant  Hugo  Stumm,  German  Military  Attache' 
to  the  Khi  van  Expédition.  With  Map.  Crown  Svo.  6s. 
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Henry  8.  Eing  é Co.’s  PuhUcatio 


ns. 


Vizcaya;  or  Life  in  tke  Land  of  the  Carlists. 

Illustrations.  Crown  8vo.  9sV  ^“P 

VoGEL  (Prof.),  Polytechnic  Academy  of  Berlin 

THE  CHEMICAL  EFFECTS  OF  IIGHT  AITO  PHOTOCBAPirv 

tzr xf  oTtrT  Sp-i-n-f  ogrlpr^^r 

volume  a\V.  of  tlie  International  Scientifîc  Sériés.  ^ 

Vyner  (Lady  Mary). 

thf  P^a^r  BoÆ  for^the™vâte"n''^r^ 

Widowhood.  Collected  and  Edlted  bvTadTL^^^^ 

Crown  8 vo.  Elegantly  bound.  5s.  ^ ™y  A yner.  Square 

Waiting  for  Tidtngs. 

Bl^k.™STOir®Gro™  °P  “■'PMte  and 

'VS“SS"‘  '■«).  C.10..1  i.  .1» 

AND  FEBEUAKY.Tsn^^  JANHAEY 

ments  of  the  Head-quarters  oÏÏhe^Sn'T  Official  War  Docu- 
by  Colonel  C.  H.  vol  wSglt.'  ê^y  8va^“ef ' 

VON  MaSufFEL*  tL™  ted^by^C  l^^fc 
Uniform  with  the  above.  Demy  8vo 

Co.’s  muaîf  leS™  “P”"*"  «•  King  and 

Wedmore  (Frederick). 

TWO  GIRLS.  2 vols.  Crown  8vo. 

Wells  (Captain  John  C.),  E.M. 

Voy™to sS^^™  TO  THE  POLYNIA ; or,  A 

and  otbers,  and  Map.  8vo.  21s.  ^lustrations  by  Whymper 

^‘Vhe  v/f  Author  of  Flora  Adair  ” 

he  Value  of  Fostertown.  3 vols.  Crown  8vo. 
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Whitney  (William  Dwiglit).  Professer  of  Sanskrit 

and  Comparative  Philology  in  Yale  College,  New  Haven. 

THE  LIFE  AND  GROWTH  OF  LANGUAGE.  Second  Edition. 
Crown  8vo.  5s.  Copyright  Edition. 

Volume  XVI.  of  the  International  Scientific  Sériés. 

Whittle  (J.  Lowry),  A.M.,  Trin.  Coll,  Dublin. 

CATHOtiCISM  AND  THE  VATICAN.  With  a Narrative  of  the 
Old  Catholic  Congress  at  Munich.  Second  Edition.  Crown  8vo. 
4s.  6d. 

WiLBERFOKCE  (Henry  W.) 

THE  CHUROH  AND  THE  EMPIRES.  Historical  Periods. 
Preceded  by  a Memoir  of  the  Author  by  John  Henry  Newman, 
D.D.,  of  the  Oratory.  With  Portrait.  Post  8vo.  10s.  Qd. 

Wilkinson  (T.  Lean). 

SHORT  LEOTURES  ON  THE  LAND  LAWS.  Delivered  before 
the  Working  Men’s  College.  Crown  8vo.  2s. 

Williams  (Kev.  Eowland),  D.D. 

LIFE  AND  LETTERS  OF  ROWLAND  WILLIAMS,  D.D.,  with 
Sélections  from  his  Note-books.  Edited  by  Mrs.  Eowland 
Williams.  With  a Photographie  Portrait.  2 vols.  Large  post 
8vo.  24s. 

WiLLOUGHBY  (The  Hon.  Mrs.) 

ON  THE  NORTH  WIND— THISTLEDOWN.  A Volume  of 
Poems.  Elegantly  bound.  Small  crown  8vo.  7s.  Qd. 

Wilson  (ïï.  Schütz). 

STÜDIES  AND  ROMANCES.  Crown  8vo.  7s.  Qd. 

WiNTERBOTHAM  (Rev.  R.),  M.A.,  B.Sc. 

SERMONS  AND  EXPOSITIONS.  Crown  8vo.  7s.  Qd. 

WOOD  (C.  F.) 

A YACHTING  CRXTISE  IN  THE  SOUTH  SEAS.  Demy  8vo. 
With  Six  Photographie  Illustrations.  7s.  Qd. 

Wright  (Rev.  W.),  of  Stoke  Bishop,  Bristol. 

MAN  AND  ANIMALS:  A Sermon.  Crown  8vo.  Stitched  in 
wrapper.  Is. 

WAITING  FOR  THE  LIGHT,  AND  OTHER  SERMONS.  Crown 
8vo.  6s. 


Henry  S.  King  & Co.^s  Publications. 
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Wyld  (E.  s.),  F.E.S.E. 

THE  PHYSICS  AND  PHILOSOPHY  OF  THE  SENSES;  or, 

The  Mental  and  the  Physical  in  their  Mutual  Eelation.  Illus- 
trated  by  several  Plates.  Demy  8vo.  16s. 

Yonge  (C.  D.),  Eegius  Professor,  Queen’s  College, 
Belfast.  ^ 

HISTORY  or  THE  ENGIISH  REVOLUTION  OF  1688.  Crown 
8vo.  6s. 


Yokke  (Stephen),  Author  of  “Taies  of  the  Nortii 
Eiding.” 

CLEVEDEN.  A Novel.  2 vols.  Crown  8vo. 


Youmans  (Eliza  A.) 

AN  ESSAY  ON  THE  CULTURE  OF  THE  OBSERVING 
POWERS  OF  CHILDREN,  especially  in  connection  with  the 
fetudy  of  Botany.  Edited,  with  Notes  and  a Supplément,  by 
Joseph  Payne,  F.C.P.,  Author  of  “Lectures  on  the  Science  and 
Art  of  Education,”  etc.  Crown  8vo.  2s.  Qd. 

FIRST  BOOK  OF  BOTANY.  Désignée!  to  cuUivnte  the  Observ- 

mg  Powers  of  Children.  With  300  Engravings.  New  and 
Enlarged  Edition.  Crown  8vo.  5s. 


louMANS  (Edward  L.),  M.D. 


A CLASS  BOOK  OF  CHEMISTRY, 

System.  With  200  Illustrations. 


on  the  Basis  of  the  new 


ZiMMERN  (Helen). 

STORIES  IN  PRECIOUS 

Third  Edition.  Crown  8vo. 


STONES. 

5s. 


With  Six  Illustrations. 


t'azton  Frinting  Works,  htccits. 
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